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(57) Abstract: Disclosed are thiadiazoline derivatives represented by the general for- 
mula (I): (1) [wherein represents a hydrogen atom or the like; represents a hydro- 
gen atom, -COR^ (wherein R^ represents a lower alkyl, etc.) or the like; R^ represents a 
lower alkyl or the like; R'* represents an aryl or the like; A represents -(CHi)^- (wherein 
n is an integer of 1-6) or the like; and B represents -NR^R' (wherein R* and R' may be 
the same or different and represent hydrogen atoms, lower alkyls. etc.) or the like] and 
pharmacologically acceptable salts thereof. 
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Bf^.-NRi^R^= {^^x R'^*D^i;OT^=fill-*fc{i^/ceoT. tK^IE-^s m 
<fi^Mmc»Ty-/K Smtjb<{i^mm<^m*^^> -COR^^ R^ 



wo 2004/111024 PCT/JP2004/00837S 

cOmm5lS*;/c{i-NR2°R2i (^cfn, R^Ojs^tJJR^M^I^-^fcfW^oT. 

-CH=NR24 R2*tt|lr|3R^'tPa'efe5)^^U 
(i i i) A;555S; (II) -t?$>;5tt^ 

( 2 ) R ^ ii^imw.=^% ftmmcTfx^^iiv-Q'h-^ < i ) ^^fo^f-y^r y y v# . 

(3) R2;6S-cOR5 (^tf, R^f^BUlB^l^a-CfcS) T*fc6 (1) *fc(i (2) 

(4) R^;dS{S^7'/l'=3r/H?feS (3) fB«(^^Ti?T>^y >'^^#:^fcf«(^ 



6 



wo 2004/111024 ^ ^T/JP2004/00837S 

(5) R^dJ t e r t -y^/l-T'fcS (3) IB^cD^T i^T y l^mi^^fcit 

(6) RHmmT/i^^;\^x*h^ (1) ~ (5) m^'TM^^mW.o^Ti^T:/' 

(7) R^;ast e r t -T'^/i^-efcS (1). ~ (5) (7>V^"f tT,;5^e:|S^O^Ti^ 

(8) R^;$sg^tjt<«#sm<^Ty-/i'i?$>6 (1) ~ (7) m^-ftiimz. 

(9) R'';5S7^;^7^-efeS (1) ~ (7) (D\f^^fh7()H^mm(Df-Ti^Ty]):^ 

(10) A^s- (CH2) (^^. n\tm^tmmvh^) vh^ (d ~ 

(11) n:&S i^fcfi2T-feS (1 0) IB^O^Ti^^Ty'y 

(12) B;5S-nr'«R' (^ifi, R^:}3j;t;?R^r«tb'?tbMIBi:|^^T*fc:5) 

-c$>§ (11) mmo:>f-Ti^r>^v ymmi¥^rcu^(Dmm^mmm^ti^Mo ■ 
(1 3) R^;i)S7fcm^T*$)^ (12) mm(o^ri:^Ty^v>mmi^-^r^n't(D 

(14) R^;$S-C.OR« (^f^ R^fiBUlB^i^^-efeS) T-foS (12) 
(1 3) |S^(O^Ti^T>/y :^fl^#:*fcft-t(0|i3g^e^Jjm^$^:5:iL. 
(1 5) R«^R^;$s^^t-§^^]g^:-^-)^{e:;^ioT»m^>b<fi#m^(D^ 

mmm^m^'t^ (12) iB^o^Ti;?r)/y vii^^*fcj«(Dma^6^t;iw^ 

(1 6) n^S3~6(D^i[l?fe^ (1 0) IBfcOf-Tv^ryy >'fl#^*fc{t^ 

(17) n 3 T'fe 5 ( 1 0 ) IBicOf-T i^T ^ V ^mmPfl^ tcU^(Dmm^m 

7 



wo 2004/111024 ^T/JP2004/008375 



(19) K^^ij^-^mm.'f'-xh^ (18) fmq^rV'Ty\):ymM^^%f^\t^ 

(2 0) R^^i)^W^-h\^<mm^(r)>^m.r;v^;V'V^h^ (18) ■^fz.\t (l 

(2 1) R^5;5S-COR*« (^Ct". R'^iMm^I^^T-feS) T-feS (18) 

(2 2) R^«;5SE^%L<J*#^g^(^»I^S-efc5 (2 1) fBtt<^^Te^T 

(2 3) R^^>&S-NR^^R^8 (^«f. R'^:jeJ:t;«R'«fi-^tl.-etbBtnSilia-e 
fcS) -CfeS (2 1) |B«fe(D9^T^^Tyy>^^^*;fctt-t(?D^S^6<).JcfP^^^ 

(24) . R.^«;5S-S02Ri'. (^«fx RV»r±gnsi:|l^T?fe5) (18) 
%fc\t (19) IB«(D.^Tv^Tyy ^'^^^^fcf^-ecT^^S^fi^tm^^tL^:^ 
(2 5) A;6S^ (I I) T*fc5 (1) - (9) (D\f^'f^f}AsLmm.(Df'Ti:^ry)): 

(2 6) z;6sg^i^^-efe^. (2 5) fam^^^Ti^T/ y ^^^^^^:*yc^«om 

(2 7) B^S7Km^*fc(*§m'fe.b< f*#^^m(^{g^T/V'=3{^/V-T?fc§ (2 5) 
*fcf^ (2 6) |E«O^Ti^Ti/y >'il^#:*fcJi-?:(^.^S#^t-fF^$nS:^o 
(2 8) (1) ~ (2 7) (^V^Ttb^^^:|B^O^Ti^T:^y fctt^tO 

(2.9) (1) ~ (2 7) (^)V^-ftt^^c:|B«O^Ti^T>^y i^m^#:*fc:ti^O 



8 



wo 2004/111024 ^ ^T/JP2004/008375 

(3 0) (1) ~ (2 7) m^-ftlMcmmo^Ti^Ty^V >'mmi^t.fc\t^(D 

(3 1) (1) ~ (2 7) (D\^^T^^^Km^(D'^Ti:^T:/V ym^i^'^tcit^(D 

(3 2) (1) ~ (2 7) OVNTtl.;ii^(C|Bi&(Df^Tv^Tyy 

(3 3) MM^^i^yE g 5m^M<Dm^(Ofcib(D (I) ~ (2 7) OV^-fi^;&^ 
(3 4) 1ffim^\(Dm^(Dtz)t>(D (1) - (2 7) <OV^T tL^^t^lBtfec^^T v^T 

OT. -m: (I) T^^ti^^b-a^^^fb-a^^i (d 2:v^5„ m<D^-^(Dit^ 

-J^^ (I) (^#*o;t^^^::^v^T. 

(i ) {gar/V-^^/K ^Si^T/Vn^rv-^ 'igi^T/V;«7y^;K toT;l'=i=¥V;&;V7}? 

>r y>f^/K sec --f^jv, t e r t-zff-?^, ^"y^/V, y^:x^/K 
•^^-^/K -^=3{..>/^ -^T'^^^K :^^^;K 7^=:/^ x-^/^^feif^asfctf ^jtt-So 

(i i) {£0T/^<5r:=/i.^LX«. fyx.}fjl:i^*;tfl5>|l^)t^(D^^^2 - 1 0 (OT 
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^mimm.^T^)-M-c^n:bmM^ (xi) iii^^-r-fc-s) ^fcji 

}«l5gm«*^fc*5Jt5#mS (x i i i) irl^^TfeS) 
-CONR^^R''^ (^tf, R^^;j3j;U«R^2tt^ttmi^feR'°*5J:t;^R^'i: 

-SO^R^^ K'f'^ R43(^ 
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wo 2004/111024 ^ ^p:T/JP2004/008375 

=:.;uisXXJ^T n^/V(DT V -/i^^. ^mm^. ^S/|-:J3lte'^*^sigU 

ry-zu (v). (v i) *3«tu^^i-5^^iii^^-^i-j^.eoT?^^$ 

(v i i) tmmxh^. :L:L-jc^\.fcTy/i>^/i^isxnT9/i^^;i- 

iBe^j5'nT/wdf./Hj::}sjtsems (a) hnmxh^). . 

mm'l>L<f*^gm©Ty-/i- (^g^ry-zHJiusitsmm^ (a) h\.x\t. 

/NP>f^^, t KD=ar->. rXJ. r^bn, rv?h% i^r/. ;i&;i->}?=3{^i/. -(g^ 
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wo 2004/111024 ^ ^T/JP2004/008375 

-COOR''' {^^. R^*f«|BR«^iPa-efeS)> 
-OR«= m,^, R« = «. 

ISe^iJ'nT/^^/W^^SJtSm^ (a.) ^.HftXfeS). 
\tmmi^,^ nT/l-^MCidif^m.^^ (a) i:I^p-Cfc^). 
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mTy-/HJ:*3lt5Sm^ (d) ^Utt-t^feS) ^fc:« 
y-/W;i*5JtSStfe^ (d) i:|^^T*$>5) 

f4MEV>J't3T;vdr/i-tJ::j3ft^m^ (a) hnmrQh^). 
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y-Mcjoit^S^S (d) tmmx^h^). 
mrv-M^isn^m^^ (d) ^i^^r'fe5)> 

^)-Mz.^n::bW^ (d) a:P^T*fc^) 

y-/vic*3tt.5m^s (d) tmm^-h^) 

-CONR^^R'" {^^. R«^*3j;TJ^R^°tt-^tT/^^HUIBR^^*3<tt^R''i:I^^ 
-SO^R'^ i^^. RlM*^ . 

. y-/Hc:|ott'5m^S (d) hWmxh'^). 
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wo 2004/111024 ^ ^T/JP2004/008375 

v-Mz.:isi'f^m.^m (d) tmmx^^^y. 
v-Mc^i-f^u^m (d) trnm-^^^) tfctt 

iSJgl^T;^=3r/HP:$>x -IgmT/w^^^/K {SaT/v^^^/K -y^ xxT }\^^)Vfi:hX^\L^^ 

n^y\%. ^^^^m^'mcr}\y^)\^ (i). ^^T/V'jrrn/i^ (i i), mkTjv^ 

(i i i), 'i/^uT^V^Ji' (i v) ^3j:t^/NayV (x) i:l^^-efc«9^. 

Ty-;v (v), mmnm 

(v i). P^i-S^mi^^^i:-^tC5^j:o-C?^^$ti,5m^^S (v i i) *5<fcT^ 
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wo 2004/111024 PCT/JP2004/008375 

i/'fei^;'^ (Protective Groups in Organic 
Synthesis), ^^)—y .(T. W. Greenes)^, v^aV • ^-T y 
— r:/K-f->'X->f THWxi/ K(J o hn Wiley&Sons I 

nc.) (198 1^)] ^^^^fflv^^::i:^;Ij:^9. g^ik-a-ti^Mit-r^- ^^^x*. 

%tl)V* V-^:siy-^ (J. Bangladesh Chem. Soc), 5^, 1 
2 7-<— ^ (1 9 9 2¥). i/\—'tJ\^'ir'f'ir—^=^y^ -^XT.y^)- (J. 
Org. Chem.). 4 14 7 (1 9 8 0^). -miP^^% 

2 4 3 9 3 Q^flE\Z.^^(0-)5m *fc(«tt^J^2pCT. {C^m (I I I) t-fb 

-a^^j (IV) ii--h\'c'^m (V) ^^TMf mmb-a-tj 

Xh^it^m (I I I). (IV), (VI a) *5a;TJ^ (VI b) ri, TUISp^p^UT* 
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wo 2004/111024 ^ ^T/JP2004/008375 

itn<^^(D:^m wmt. mmm\::,^mm. 14^. 7 5i-<—:;^. ^# (197 
8^) ; mmmit^mm. 14^. 1 e 2 i^-i^. %m d 9 7 sm ; mmm^t 

^mm. 14#, 1 1 04-<-v^$5j:i^l 1 2 0-<—:^s ^#(1 9 78^) Jfe^ 



B-A 



(III) 



HzNNHCSNR^Ri 



(IV) 



B-A 



r3C0X2 Sfctt (R3C0)20 
(Via) (VIb) 



NNHCSNR^R"" 



(V) 



R3 

.o=< 

N-N , 
B-A^ \\ ,R^ 

R^ S 
(I) 

R\ R\ R\ R\ Aisxm^^ti^timmtmmxh^ . x^^m 

^b-a-^ (I) ©5-fc>. R^:5S-COR= R^fiMIB^l^^-efcS) T-fcD. 

R3^SRM;i43Jt'5R^iI^-T*fc5{b'a^^ (I a) <2!t^(^:;^ife [0iJx.fii^^- 

(J.Bangladesh Che m. So c.)s 5^. 1 27^— (19 9 
2^).-J^-i-7l^':ff-:t—:ff:^>yi^'^^P^hV-(j. Or g. Chem.). 
4 5^. 1 4 7 (1 9 8 0¥)^ ««i#l^^2 4 3 9 3 0 -^^i ifJJ:|S^<0. 

":*rfe] T% ^fc^±^nei-^l^T. jb-a-ti (III) tit-^m (IV a) /O^Mk-a- 

t/ (va) ^mxmit-r^^it hx^^o -rT% Mm-a-^x-fc^^b^i^ d i 

I). (IV a). (VI I a) :}Si:XJ^ iVl I b) r1i|!^n"n ^ bT^fcfi^^O:;^ 
^ fT^i^jl:^m.ll^ 1 4#. 7 5 1-^-v?. ^#(1 9 7 8¥) ; 
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m^mmmy 1 i e 2 i-<-iP, %m (1 97:8m ; mmmt^mms 1 

1 1 OA^-i^^XUl 1 2 0-<-v^. }itL# (1 9 7 8.^)] T% -^TM^ 



B-A^ B-A 

>=0 + H2NNHCSNHRI >=NNHCSNHR^ 

R4 r4 

(III) (IVa) (Va) 



r5C0X2 (R5cO)20 
(Vila) (Vllb) 

• . R5 

• o=< ■ 

N-N . , 
B-A>^ \\ ,R^ 

(la) 

jb^tj (I b) m^(Dj:mm-^xm&-'^^h'^-^^^. 



R^ 

1) R^COX^ 0=( 

B-A^ . <V"^) B-A J'X 

>=NNHCSNHR^ T^q'^N 
R4 2) (R3C0)20 R* S . 

(VIb) ^ . 

(Va) (lb) 

(^tfi^ R\ :R\ R\ R\ A. B*5j:tJ?X2f:i^;h.mBlf|Ba^l^^T?fcS) 
$^at?fel*fc(12T'#e>tbS^b-^% (Va) }l\\L'^m (VI I a) #yx.flT 

•feh:^. e;?p«5^/V2K/vAT^ K (dmf) 'S^7L\t 
ai^^ -7 s^c-i 0 ccoF^c^^iW-e, b< \t- 1 o^c^a o'C(ora<D?a^ 
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wo 2004/111024 



kT/JP2004/008375 



b) ^#5::^ds-etSo ::rT% it^m (vi i a), (vi b), mm^m^^ 
m^fs:mm^xxmi^m^^m^ti:mmi'i. it^m (va) \cmu tti^ti^-^ 



A:65- (CH2) „- (^^. n}tmd.tmmx-h6) X-h^. Bj^^tex t-^ 
h^iy:^JU:^:=^/UT^/Xh^i\:-^^ (I c)^fc:fi (Id) (4, ^t^m (VI I 

T'fc^^k-a^t! (V I I I) n,^Afy(D:tm m^k. ^y^-^jv-^y^ - :^'f^^y 

•^/V- -Jr^;:?. Y^)— (J. Me d. Ch em.). 4 5 9 l^->? (19 9 8 

¥)> Tl/^/'^l^y- ' ' ^^^--^i/ B-i-JV ^ ozT^^Va V (An g e w. 
Chem. Int. Ed.), -4 0#, 3 4 5 ( 2 0 0 1 ^) -/^ ^*Jc:fBS<^ 



BocNH(CH2)n 

>=0 
(VIII) . 



HaNNHCSNHR^ 
(IVa) 



BocNH(CH2)n 



>=NNHCSNHR^ 



R4 
(Vb) 



r 



r5c0X2 (R5C0)20 
(Vila) (Vllb) 



°=( 



R5 



BocNH(CH2)n 



N-N 



r4%^N 



(Ic) 



1) R5COX2, 2) (R3C0)20 
(Vila) (VIb) 



0=< 



R3 



B0CNH(CH2)n \ r1 



.<^R5 



(Id) 
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n. R\ R\ R\ R=*5j;tJ«X^f«tb€ttB?nBi:l^«-efe«?. Boc 
tit e.i. t -Xh^^^^'^^^-'^^^^'t^ .-v- 

it^^ (I) ©5t>^ (CH2;) x^'^. n\mmtmmx-h^) 

B^SNHj-efeS^b-a-i^ (I f) fix »^l~4T*#^tL5^b;-a'#l (I e) 

^Z^:^ • ^ >- • • (Protective Groups 

in Organic S y n t h e. s i s )x i^P (T. W. G r e e n e) 
m. v^a -y-f y— • Ti^K* ^=1—4^ WT^y K (John 

Wiley&Sons Iiic,)(198 l¥) f^^\cm^(0:^^1^tz.m^tlhk^ 

BocNH(CH2)ri vl Ri ■ ^ H2N(CH2)„^ v\ 

R2- R2 
(le) - (If) 

(^ff, n. R\ R^ R\ R^43J:i;^Bo cli-?:tt^tbHulBi:iia-efe^) 

{b-a-ti (I) (o^-hs A^s- (CH2) (^ffi. nfiMlsfc.l^^-r-fe5) -e 

B/5S-NHCOR' (^^f'x K^itmmt'mmxh^) ^fc\t 
-NHcoR^« i^^^. R^''\mmtmmxh^) xh^^-^m d g) m 

R3 R^ 

o=( ri°°cooh o=( 

H2N(CH2)„J^~tt^ Ri RlO°CONH(CH2)„^~^ r1 

% Rioo = R8*fc«:R« ^ ^ 

(If) (Ig) 
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wo 2004/111024 IP ^^T/JP2004/00837S 

tmm(OR^-^fz.nR^^t:mir) 

\\:^m (I g) \t. ih-^m (I f) ^^ti^^ (IX) mx.\tDMF^}f(DR 
j$:^{L:^mwmi^^. m:k:m-:^^;i^-3- (3' -i;^;^^;VT$y:/otVv) 

$f ^ U < 0 "C- 5 0 "CtT^rBltTDia^T'. 5 5)-F^~ 4 8 ^P^^^S ;i i J- J; 0 ^ 

jt-r-s^i^^isx^t^o -fb-a-i^ (IX). 3i^=^^^'a'^J*3<tIJ^ii^''^^&^b^Jtt^ it 

^b-^t) (I) Ai)^- (CH2) (^tfv nfit&IBilH^T**)^) T* 

fe^. B;55NR«R^ (^tf. R«:j3j;t;^R'{t^tbmS«flB^I^^-efe;5) t.fM 
NR^^R'^ (^"t". R^^*5j;-a?R^^(«n-€tT.BtltBi:ll»T-fe^) -^^feS^b-a-i^ 

(I h) ft. it^m (X) ^^b. a^5i&i~3^ii#tc:LT#e>n5{t;'a'«^ (xd 
«^ (X) iifiRn^pi: UT. *fcji<i5j^(^^^ [^j^f^s mmmt^mm. 1 

100 o-<— ^#(19 ram fs:if\^mm(o:^m'] x\ ^fcfi^tibl-spc 
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wo 2004/111024 



Rl01O2C(CH2)„-i 



>=o 



r4 



(X) 



HaNNHCSNR^R^ 
(IV) 



PCT/JP2004/008375 
R«^02C(CH2)„-i 

>=nnhcsnr2r^ 

R* 



(Vc) 



0=( 

Rl0lo2C(CH2)„.i N-N 



(XI) 



R3 



(xii) 



R3 



OHC(CH2)n-i\/'~'X R1 



(XIII) 



HNr102r103 

(XIV) 



R3 



0=< 



. (Ih) 



it^m (XI I) ft. >fb^tl (XI) -^"IX-f^T^fyt Kn:77^- (THF). 
rt^s-etSo ^i::T% 5i^;^^315c5^J«. -fk-g-tJ (XI) KMU 0*L<fll~ 

-fb-^i^ (XI I I) li. ±iB-e#^,tLa<b-^^ (XI I) 
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wo 2004/111024 ^ ^|p:T/JP2004/008375 

jk-^^ (I h) iET-^fjttS^b'^i^. (XIII) i^b-a-J^ (xrv) 

5o ^^T% w^^rn (XIV). 3i^5^^^*3j;tj«3i^j^iM7c^jli. ^fb-a-i^ 

(XI I I) tC^U ,^Hm^*U<f^ 1-1 O^Sc^^fflT'^V^btbSo 
-fk^tJ (I) o5*>v A:ds- (CH2) „- (^ff'. nfitulB^li^T-fcS) T* 

fefr).,B:5St e r t-7">=3rv';>(7y^/}?::^/l-T5/-T?fc5^b'a'i^ (I e) (i. SAT© 
Xmt- J; o T ^>M)i1-S ^ ^ :55-t? t So 



R"^02C(CHa)„^N-N ^"^"^^ , H0,C(CH2)„ 

R^N-^N' R^N^N' 
R2 R2 
(XV) (XVI) 

R3 

BocNH(CH2)n "5 

rOs-^n' 

R2 

(16) 



(^cf, n. R\ R\ R\ R\ R^''^*3<fct;?Bo c P^T*fe 

ib-a-^ (XVI) «&7i:i^#tcLT^ie>tL5ib'a'^ (xv) -e^iix-f^ 
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wo 2004/111024 



PCT/JP2004/008375 



i£(om^ fimM(D^r. - 1 o t:- 1 o o V(Dm(Dumx\ s ^^-r^- 4 s ^r^^ 

mr^:itiz.i:*)M^'^^^tMX'^?>o. --T-. ji^JiciS^fi. it-B-m (XV) 
KMVX. 0. 3~1 0 O^S^D|gffl-effiv^bi^i5o 
jb-^i^ ( I e ) t^. ±mxmhtl^i\:^m (XV I ) ^ t e r t iJ' 7 -/V't'x 

m^^X^Ti:^iti^y:^=^/i^^y^:t^ y Mts \t^^ (XV I ) til^bX. ^tV^tbO . 



'fb-a^t' (I) <^5-^. R^j^s^dc^i^^^-trfo^ib-a-^ (I i) yt. ^xr(DiLm^'^ 



jb-^i^ (I i) ttx ^itfei-sr-^btbS^b-a-ti (ib)>. ]i^jfe^^^»x 

m^^J:mmtVX\t. mK.\-t:>^^y-^K ^^^y-zK t e r t-:f^/-/K 
r±h=^h])/K i^^uvz^^i^, ^nn^/VA, i^^ai^/K THF. i^^^f" 
h/u-oi^-, ^i/l^V, DMF. N-;^^;Vt'ny K:/ (NMP). fyt^i^. 

7i^^ifi!)^hifhti. :i^h^m&xi^rcit.m'^VXB\,^^:ibt)^x%^o m^tm 
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wo 2004/111024 ^ ^T/JP2004/008375 

•^fz.imtvx. (I i) >fb^^ (I b) i~ 

- 1 0 1-- 1 0 0 V.Ofi^OU.^X. 5 ^^fal- 2 4 Btr^fea-T -5 ^ ^ j; o TM-T 

\t$^m.^(D^^mm^m^ir^it-^m d k) tt. ^raii o - i*5j;-o^i o. • 

R3 r3 hnri«r2« 

R-* S ^ r4 S ^ . R4 S ^2a 

(Ij) (XVIII) (Ik) 

mm^^tcitB ^mm^^mvs R'-^i^xuR^^it, ^ti^fi^m^ir^mmm 
m-r^^mm^t~m\zfj:^xj^0,:^fi^m.mmm (v i i) tmmxh^. mm 
5)] 

xaio-i 



35 



wo 2004/111024 PCT/JP2004/008375 

m # ' 

^b-a-ti (XVI 1 1) tt, M5t^fei*f-«5~9T#f>tL5'fb'a:% (I j) 

, ' ^^^=^"^—1^3:^:^ iCh em. Commun.), 8^, 8 

7 3-<-v^ (.1 9 9 8^) ti:if\cm^p:^mx'^fc}fi^tihKm\:^xmm'r^:zt 

IM 10-2 

it^^ (Ik) ±Ex@i o-ix*mhi^i^it-^s^ iXVl I I) ii^ 

<Dit^^ (XVI I) ^-10'C~2 0 0'C(^^(D?&SX% 55>r^~24^|^^ 
Jj^/kA, g^^ac^/K THF, e^^e-^f-X^ e^i/Ul^, DMF> NMP 

/fb^tj (VI I) ^mMitvxmbifi^i!}\'ttcitmmmt^mm. 14m 

. 1 3 3 2-<-v?. (19 7 sm ^if\^mm(D:^^x[ ^fcJMttbl-^C. 

'^tc.mmti.X, it^m (Ik) (0 5"^R''*5j:tJ«R^»d5-i^tc/^oT 
-CO (CH2) (5^4'> qfi2~7(DmfC^^i-) Xh^it^m (In) fi. 

OT<oxsi o-3i3j:u?i o-4^c^^^v^Maii-5::^t>-e#6o 



3 

f X?CO(CH2)qX3 . f o=<_ 



N-N 



M M ( XIX ) N-N \\ . 

.3>-N'" X@10-3 F^rS-^N 3^10-4 ^ "Sj, 

H 0'^(<="2)'»~X' ° 

(U) (Im) . ('") 



(sicfs R^ R\ x\ A:isxm\t^i^^fhmmtmmxh^) 
xm 10-3 

^b-a-ti dm) fi. Mit&i*:^cJi.5~9T^ie>tb'5'fb'g'^ (i j) i^^^ 
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wo 2004/111024 ||p ^T/JP2004/008375 

o^icD^b-a-ti (XIX) -3o'c~i 5ox:(Dm(omM-v5^m^4 8\ 
j^^/K ^'i}i^y. THF. DMF^fit^ii^hifbti. m^^i:^tvx\t, m:t^ 

XSlO-4 

'fk^t! (In) f*. ±|BXmi 0-3X'#fjtvS^b-g'^ (Im) -fy^h, m:^1i£^ 

mmt^m^. i^m. in 4-<-e^. ^#(1978^) ti:EK%m.(o:)3^x 

(I) <^5•^^ A^s- (CH2) „- (^4^x n}*HtriBtpaT*$>5) 

^fct*NHcoNR^^R^« (^4^. R'\ K^^\x^^^fimmtmmxh^) X 
h^it^m (I p) &sr(Di:mi i-i*5<j:tj^i i-2\m\^mM-t^^th 

M -0 

H2N(CH2)„ J^-IJ R1 . >HN(CH2)a-J' ^ r1 

R^^S-^N'^ ^'"^ R* S-^N'^ 

(If) (lo) 



O. 

XSg 11—2 r106 



R3 



VhN(CH2)„ R1 

1^105 R S «^2 



(Ip) 

C^cji. R\ R\ R\ R'':3^X-an\t^fi^timmtmmxh\) . Arfi:7ai 
R^°^*5it)^R'°'tt'=etb-eHlulB(OR^:Joj:U^R^°*fc{iR^':j3 
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TMl 1-1 

it^^ (I o) fi, mmmi--.3. 5*:fc«:9~l U f ) 

^Irii^^j:^^^^'. 1~3 0^*(^3i^^£i^SO#^ET. 1-3 0^4 

OArOCOCl (5$:ct3^ Ar(*BU^^|^ar*fe?>) - 3 0°C~ffiV^5^M<D:^ 

fl^i;^:/, THF. DMFfj:}£f)th}fh^.M^^J^^tLX\t. m^\t 
jb:*y e7A/iif;5Sfctf e^tt-So ArOCOCl (^^^^ A r JilSlflBi: l^^l? 

Xmi 1-2 

it^n^ (I p.) (i. ±iBxmi i-ix*m^fi^it^m d o) ii^^-e* 

fc^jg^j^ji^^tf,^ iK>^lJ:j5£:ci~3 O^ftoii^/^i^^c^^Ts 1~2 0 0^ 

:e.^/K t-y v^i^, THF. DMF?^£ ^*;5S$,tf f,^^ il^jfeit^i: UTfi. m^\-f 
®Iit^fel2 

mmxh^) xh^it-^^ (I t) i^AToxm^i::^^^v^^5t-t-5r^feT't§„ 
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wo 2004/111024 



;T/JP2004/008375 



°=( 



(XII) 



r107.s_o.(cH2)„ N-N 




xa 12-1 

it^i^ (XX) tt. $^5ti£7T#^,tt5{b-^ti (XI r) Ji^^^^^tf . igjs 

il^CjSC. l--3 0^&<Dm^ti:Mm(D^^r. 1~3 0^ft<DR^°'SO2C l 
i^^. R^°'J«IB^I^«-e$>S)^fc{* (R^^^SO^) 2O (Sit-. R^°^ft 

12-2 

^t^rn u q) ±iBx@i 2-iT'#^>tLS>fb-a'tJ (XX) m^fmm 

t'^ 1~3 0^»<DJg^/i^:^S<^#:&T^ 1-2 0 0^»(^R^*W 

H (^"t*, W*Dj:TJ?R^M«tL-€tl.tutB^ll^-efcS) -30'C~150''C 

m^/K f yi^V, THF. T>MFti:i£-bth\fhfh, ji^J^^:^^ LT{±. 'eri|;t(^ 
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^ m • 

mt. ±mJM&^^i^-h<ck^(Dm(o:^^ m^\t. - ir-^=^y 

9 • \yV7^y:^'—:^^'0'B (Comprehensive Organic 
Transformations). R. C. y'^V^ (Larock)l^ 
(1 9 8 9^) fii}i\zMm<0-^m *f=:(^^iL^(J:^CT^ir5^i:t>T'#6o 

tttti. siSb%. i^^i^^^iJ^n-r hi/7:7^-, 

'fb'g'^j (I) ^^t'tj:^. 'mMm^. w^wm-. it^wm-. s^^tt^^^^^^^ 
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C(CH3)3 . 

N-{CH,) N-N 

COC{CH3)3 



## 




n 




RB 


1 


1 


2 




CH2CH2OCH2CH2 


2 


2 


2 


H 


CH2CH2OH 


3 


3 


2 


H 


CH2CH2OCH2CH3 


4 


4 


2 


H 


-{CH2)2-nQ 


K 


K 


o 


H 


— (CH2)2-N^~^0 


D 


\7 


o 


H 
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7 


7 

1 




H 


CH2CH2NHGH2CH3 


Q 
o 


fi 
O 


2 


H 


CH2CH2CH2N{CH3)2 

0 

\\ 


9 


9 


2 


H 




10 




2 


H 


CH2CH2CH20CH2CBb 


11 


11 


2 


H 


CH2CH2CH2OCH8 


12 


12 


2 


H 


CH2CH2CH2OH 


13 


13 


2 


H 


CH2CH2OCH2CH2OH 


14 


14 


2 


H 


CH2CH2OCHS 


15 


15 


3 


H 


CH2CH2CH3 


16 


16 


3 


CH2CH3 


CH2GH3 


17 


17 


3 


H 


CH2CH2NHCH2CH3 


18 


18 


3 


H 


CH!CH2N(CH2CH3)2 
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19 
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H 


CH2CH2OH 


20 


20 


3 
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CH2CH2OCH2CH3 


21 


21 
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CH2CH2CH2CH2 


22 


22 


3 




CH2CH2OCH2CH2 


23 
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H 


CHs 


24 


24 - 


3 


H 


CHsCHs 


25 


25 


3 


H 


.CH(CH3)2 


26 


26. . ' ■ y 


3 


H 


CH2CH2CH2N(CH3)2 


• 27 


27 


3 


H 


CH2CHijN(CH3)2 


28 


28 


3 


H 


-(CH2)3-N^ 


29 


29 


^ 3 


H 


CH2CH2CH2OH 


30 


30 


■•■•3 


H 


CH^CH2NHC0GH3 


31 


31 


3 


H 


CH^CH2OCH2CH20H 


32 


32 


4 


H 


CH2GH2CH8 


33 


33 


4 


CHaCHs 


CHsCHa 


34 


34 


4 




CH2CH2OCH2CH2 


35 


35 


4 


H 


CH2CH2N(CHi!CH8)2 


36 


36 


1 


H 


COCH2CH2NHCOOC(CH3)3. 


37 


37 


1 


H 


COCH2CH2NH2 
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C(CH3)3 

60C(CH3)3 



6- 



38 38- 1 H COCH2CH2NHCOCH3 

O 

39 39 1 H ^ ,COOC(CH3)3 

b 

o 

40 40. 1 H — Y 



41 41 1 H 



COOC(CH3)3 

CH3 



42 


42 


1 


H 












CH3 


42 


43 


1 


H 


0 










CH3 


43 


44 . 


1 


H 


COCH2N(CH3)COOC(CH3)8 


44 


45 


1 


H 


, COCH2NHCH3 


45 


46 


1 


H 


COCH2NHCOOC(CH8)3 


46 


47 


1 


H 


COCH2NH2 


47 


48 


1 


H 


COCH2N(CH3)2 


48 


49 


1 


H 


COCH2NHCOCH8 


49 


50 


1 


H 


COCH2CH2CH2NHCOOC(CH8)3 


50 


51 


1 


H 


COCH2CH2GH2NH2 
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9^ mi^pt.. ^ 



P(CH3)3 
/=\ COC(CH3)3 
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51 


52 


2 


H 


COCH2CH2NHCOOG(CH3)3 


52 ., 


53 


2 


H 


COCHaCH2NH2 


53 


54 


2 

1 


H 


COCH2NHCOOC(CH8)3 


54 


55 


2 


H 


COCH2NH2 


55 


56 


2 


H 


0 ^ 

• wv/i^v/^v>n3/3 

eH3 


56 


57 


2 


H 


0 


57 
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2 
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n 

— \ ,COOC(CH3)3 

} — N 


oo 
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Xl 


)— NH ■ 


59 
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2 
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COCH2N(CH3)2 


60 


61 


2 


H 


COCH2N(CH8)COOC{CH3)3 


61 


62 


2 
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COCHiNHCHa 


62 


63 


2 


H 


0 


63 


64 


2 
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COCH2CH2CH2N(CH8)2 
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C(CH3)3 

R\ 0=< 
N-(CH2)n N-N 

/==\ COC(CH3)3 



67 68 



64 65 , 2 H COCH2OCH3 

65 66 2 H COCH2NHGOCH3 

I 

O 

66 67 3 H • — ^ ,COOG(CH3)3 



p 

H 



68 69 3 H COCH2N(CH3)2 

69 . 70 3 " H COCH2N(CH3)COOC(CH3)3 

70 71 3 H COCH2NHCH8 

71 72 3 H COCiai8NHCOOG(CH8)3 

72 73 3 H COCH2NH2 

73 74 3 H COCH3 

74 75 3 CH2CH2N(CH3)CH2CH2 

75 76 3 H CH(CH20H)2 

76 77 3 H CH2CH(OH)CH20H 
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%2m. . 



N 

Rl5 



(ChI N-N 



R2 



Rl R2 RS R14 R16 



77 


78 


H COC(CH3)3 


C(CH8)8 


H 


S02CH=CH2 


78 


79 


H COC(CH3)3 


C(CH3)3 


H 


S02CH2CH2N(CH3)2 


79 


80 


H COC(CH3)3 


C(CH3)3 


H 


SO2CH2CH2NH2 


80 


81 


H H 


C(CH3)3 


H 


C00C(CHs)3 


81 


82 


COCH2GH2CH2CH2 


C(CH3)8 


H 


COOC(CH8)3 


82 


83 


COCH2CH2CH2CH2 


C(CH8)3 


H 


H 


83 


84 


COCH2CH2CH2CH2 


C(CH3)3 


H 


S02CH=CH2 


84. 


85 


COCH2GH2CH2CH2 


C(CH3)3 


H 


. S02CH2CH2N(CH3)2 


86 


86 


H H 


GHs 


H 


COOC(CH8)3 


86 


87 


. H C0C(CHs)3 


CHa 


H 


COOC(CH3)3 


87 


88 


H COC(CH3)3 


CHs 


H 


H 


88 


89 


COCH2CH2CH2 


CH3 


H 


COOC(CH3)3 


89 


SiO. 


. COCH2CH2CH2 


CHs 


H 


H 


90 


91 


COCH2CH2CHj!CHi 


CHs , 


H 


C00C(CH8)s 


91 


92 


CPCH2CH2CH2CH2 


CH3 


H 


H 


92 


93 


H COC(CH3)3 


C(CH3)3 




GH=CHCH=CH 
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R 



14 









93 


94 


H 


94 


95 


H 


95 


96 


H 


96 


97 


H 


97 


98 


H 


98 


99 


H 



R2 

COC(CH3)3 
COC(CH3)3 



R3 

C(CH8)3 
C(CH3)3 



R14 



R15 



CH=NCH=CH 



H COCCCHsH C(CH8)3 



COC(CH3)3 C(GH8)3 



CbC(CH3)3 C(CH8)8 



COC(CH3)3 C(CH8)3 



H 



H 



H 



H 



H 




N 



99 


100 


H 


COC(CH3)8 


C(CH3)3 


CHzCONHCIfcCHz 


100 


101 


H 


COC(CH3)3 


C(CH3)3 


CH2CH2N(COCH3)CH2CH2 


101 


102 


H 


COCH(CH3)2 


CH(CH3)2 


CH2CH3 


CH2CH3 


102 


103 


H 


H 


CH(CHs)2 


CH2CH8 


CH2CH3 


103 


104 


H 


COC(CH3)3 


CH(CH8)2 


CH2CH8 


CH2CH3 


104 


105 


H 


COC(CH3)3 


C(CH3)3 


CH2CH3 




105 


106 


H 


COC(CH3)3 


C(CH3)3 


CH2CH3 


CH(CH3)2 


106 


107 


H 


COC(CH8)8 


C(CH8)3 


CH2CH8 


CH2CH2OH 


107 


108 


H 


COC{CH3)3 


C(CH3)3 


CH2CH2OH 


CH2CH2OH 
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R3 



R15 



N-(CH2)3 




mm 
#•§• 


ft-^ 




R2 


R3 


R14 




108 


109 


H 


COC(CH3)3 


C(CH3)8 


H 


-< 


109 


110 


H 


COC(CH3)8 

1 


G(CH3)3 


CH3 


CH2CH2N(CH3)2 


110 


111 


H 


COC(CH3)3 


C(CH3)3 


CH(CH3)2 


CH(CH3)2 


111 


112 


H 


COC(CH3)3 


C(CH3)3 


CH2CH3 




112 


113 


H 


COC(CH3)3 


C(GH3)3 


CH2CH3 


-(CH2)2-N^O 


113 


114 


H 


COC(CH3)3 


C(CH3)3 


CH2CH2N(CH2CH20H)CH2CH2 


114 


116 


H 


COC(CH3)3 


C(CH3)3 


GH(CH3)2 


CH8CH20H 


115 


116 


H 


COC(CH8)8 


C(CH8)8 


CH2CIKN(CH3)CH2CH2CH2 


116 


117 


COCH2CHjCH2 


CH(CH3)2 


CHsCHs 


CH2CH3 


117 


118 


H 


COC(CH8)3 


C(CH3)3 


CH2CH2N(COOC(CH3)3)CH2CH2 


118 


119 


H 


COC(CH8)8 


C(CH8)8 


CH2CH2NHCH2CH2 


119 


120 


H 


COC(CH3)8 


C(CH3)8 


CH2CHs!N(COCH(CH3)2)CH2CHi! 


120 


121 


H 


C0C(CH3)s 


C(CH8)3 


CH2CH2N(COCF8) CH2CH2 


121 


122 


H 


COC(CH3)3 


C(CH3)3 


CH2CH2N(COOCH3) CH2CH2 


122 


123 


H 


COC(CH3)3 


C(CH3)3 


CH2CH2N(S02CH3) CH2CH2 


123 


124 


H 


COC(CH8)8 


C(CH8)3 


CH2CH2N(CON(CH3)2) CH2CH2 
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R3 

N-(CH2)3^N-N , 







Ri 




R3 




124 


125 


H 


COC(CH3)3 


C(CH8)3 


CQCHs CH2CH2N(CH8)a 


125 


126 


H 


COC(CH3)3 

1 


C(CH3)3 


CH2CH2N(COCH2CH2CH3)CH2CH2 


126 


, 127 


H 


COC(CH3)3 


C(CH3)3 


CH2CH8 /=\ 


127 


128 


H 


COC(CH3)3 


C(GH3)3 


CH2CH2N(GH2CH2CH3)CH2CH2 


128 


129 


H 


GOC(CH8)3 


G(CH3)3 




129 


130 


H 


COC(CH3)3 


C(CH8)3 


GH2CH3 CH2GH2GH2OH 


130 


131 


H 


COC(CH3)3 


C(CH3)8 


H GON(GH2GHs)2 
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C(CH3)3 
N-(CH2)3^N-N 

COC(CH3)3 



RW 



131 



132 



132 133 



133 134 



134 135 



H 



CH2CH2OH 



CHzCHiOH 



H CH2CH2NH2 



H Ca!CH2NH2 




pSi(CH3)2C(CH3)3 



OH 




pSi(CH3)2C(OH3)3 




OH 
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139 

140 

141 
142 
143 

144 



140 

141 
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143 
144 
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• 






R2 


R3 


R6 


R7 


135 


136 


H 


COC(CH3)3 


C(CH3)3 


H 


COCH2CH2N(CH3)2 


136 


137 


H 


H 

t 


C(CH3)3 


H 


COCH2CH2CH2N(CH3)2 


137 


138 


COCHssCHzCHa 


C(CH8)3 


H 


COCH2CH2CH2N(CH8)2 


138 


139 


H 


COC(CH8)3 


C(Cll3)3 


H 


b r^o 



H 



COC(CH3)3 C(CH3)3 H 



'H COG(CH3)3 C(CH3)8 H 

H COC(CH3)3 C(CH3)3 H 

COCH2GH2CH2 CHs H 

COCHaCH2CH2CH2 CHs H 

H COC(CH3)3 C(CH3)3 H 




"COOC(CH3)3 
COCH2CH2CH2NHCH3 
COCHisCH2GH2N(CH3)2 
COCH2CHaCH2N(CH8)2 
.CH3 
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R2 


R8 


R6 


R7 


145 


146 


H 


C6C(CH3)3 


C(CHs)s 


H 


-coo/ V-NOz 
V V 


146 


147 


H 


COC(CH3)3 


C(CH3)3 


H 


CONHCH2CH3 


147 


148 


H 


COC(CH3)3 


C(CH3)3 


H 


CONHCH2CH2NH2 


148 


149 


H 


COC(CH8)8 


C(CH3)3 


H 


GONHGH2CH2N(CH3)2 


149 


150 


H 


COC(CH3)3 


C(GH8)? 


H 


CONHGHzCHzOH 


150 


151 


H 


C0C(CH3)3 


C(CH3)3 


H 


'-C0-N^~~\lCH3 


151 


152 


H 


GOC(CH8)3 


C(CH8)s 


H 


CONHCH2GH2GH2NH2 


152 


153 


H. 


COC(CH3)3 


C(CHs)3 


H 


GONHGH2CH2GH2N(GH3)2 


153 


154 


H 


COC(CH3)3 


C(CH3)3 




SO2CH2GH2CH2 


154 


155 


H 


COC(CH3)3 


C(CH8)8 


H 


GOGH2GH2GH2N(GH3)2 


155 


156 


COCH2GH2CH2 


CHs 


H 


GOGH2NHCOOC(GH8)8 


156 


157 


COCH2CH2CH2 


CHs 


H 




157 


158 


COCH2CH2CH2CH2 


C(CH3)3 


H 


GOGH2NHCOOC(CH3)3 


158 


159 


COCH2CH2CH2CH2 


C(CH3)3 


H 


GOGH2NH2 
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me. 



R3 



N-(CH2)5 



Rl5 









R2 




RM RIS 


159 


160 


H 


COC(CH3)3 


C{CH3)a 


H ^ <| 


160 


161 


H 


COC(CH3)3 


C(CH3)a 


CEbCH20CH2CH2 


161 


ii62 


H 


COC(CH3)3 


C(CH8)3 


CH2CH2N{CH8)CH2CH2 


162 


163 


H 


COC(CH3)3 


C(CH8)3 


CH2CH3 • — 0 
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R2 




B 


163 


164 


a 


COC(CH3)3 


C(CH8)3 


COOC(CH3)3 


164 


165 


H 


■COC(CH3)3 


. .C{CH8)3 


H 


165 


166 


H 


COC(CH3)3 


C(CH3)3 


. CH2CH3 


166 


167 


H 


COCH3 


CH3 


COOC(CH3)3 


167 


168 


. H 


H 


CHs 


COOC(CH3)3 


168 


169 


Bf 


COC(CH3)3 


CHs 


C06C(CH3)3 


169 


170 


H 


COC(CH3)3 


CHs 


H 


170 


171 


H 


COC(CH3)8 


CHs 


CH2CH3 
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C(CH3)3 
0=K 



B1-Y-(CH2)„ N-N 

^ \ COC(CH3)3 



mmm 
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Y 




111 


fro 
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o 




1 ffn 

172 


173 


o 

f 


u 




173 


174 


3 


S 


CH2CH2NH2 


174. 

X fx 


17S 


A 


o 


CH2GH2NH2 


1 TK 

lio 


I/O 




c 
o 




1 7ft 


1 77 


1 


n 
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178 


1 


6 




178 


179 


1 


0 


CONHCH2CH350H 


179 


180 


1 


0 


CONHCH2CH2NHCH2CH3 


180 


181 


1 


0 


H 


181 


182 


2 


CHrN 


OCHs 


182 


183 


2 


CH=N 


OH 
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HCT 1 1 63iJia (ATCC#-^: CC:L-2 4 7) 1 x 1 0 cc/l^ 

$blC5%^m;«f;^-ry^^-<-^-|^-e3 7*^ 7 2B#ffii^^UfCo :!L(Dl%m^ 
XTT {3' - Cl- {y :r.::^^Vr ^ / ?VM=^M -3, .4— rh7>^ 
P T^A] -tf;:?. (4-p( ],:ar.,>_6-^ fci) ^>--€v;^/Vj}NyM±>y AtK^B 
#J (Sodium 3' — El — (phenylaminocarbonyl) — 
3, 4— tetrazolium]— bis (4— me thoxy — 6 — 
nitro) — benzenesulfonic acid hydrate)} 
Wm^-^^ (<^i^r^\'^^r^^:^'r>(y^7^^. 146501 5) ^5 0|iL 

K^fc^.Mo d e 1 5 5 0)^;|V\ 
4 9 0 nm^ 6 5 5 jx^X(Dm%^^UM\^t^oU^nMnU^'\k\%^ Q%m^u 
^ii^G I 5oT*^UfCo 

G I 5o<^^W^^ •■ #1>^>'I^<^4 9 0 nraX(DWL%^fi^h 6 5 5 nmW®5t|g 

^i^cfcit mmtm) ^n^\.it^ mki^^mi^^m(Dmm.xmhfifz.mi%m 

^b^^9{ilimPimtt^^U ^(OO I 5o»^^ 6 5 nmo 1 /LX'feofco 
*fc. fb-a-^Il 0. 5 9. 7 6. 8 5. 9 6. 1 2 2. 1 4 4. 1 7 4*5J;T/18 
l\tlnmo 1/LOT(^G I soM^^b^Co 
mkm2 : Eg S^mtC^i-^^Wti^ (1) 

m^xM^;^fc g bwun(omnnxWi (ce i o. s s^. 1 1 
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5 9-<-i^ (1 9 9 5¥)] ^^m\^VXmMi-^o Hi s ^ ^4:'N^\m'^\^ 
fct^:S:fc VE g 5^^^ir6y<k:^X2i^^/u:^t:S T? o d o p t e r a 
frugi-perda (X^K:/x7 y/V^^/l^^) (Si) QE^iBJl&M 

V.Hi sd^ ^^^NMrnm-^vfcE g 5 ^T:7^::^T>(-mmhx^^mMmpp 

E g 5 (DAT P a s e ^jiOSll^ftti^ [oi VjJ? • v^-Y^^/V (The 
EMBO Journal). 1 3^. 7 5 (1 9 9 4^). T'nv'— r-f 

•^-fx^y V^' ':^:f 'T;^ V :^ (P r o c Na t 1. Ac a d. S c i.- 

USA). 8 9#. 4 8 8 4-<-i^ (1 9 9 2^)] ^##JCLT^J|-r^o 2 5m 
mol/L f^7i^:^N-, N' -tf;^ (^i^ y^^/^^i^^) (P I P E S) XK 
OH (pH 6. 8). Immo 1/L ^f^l/>'i5^'y 3— ;Vtf;^ (2-T^y^ 
'^^/Voc:— T^/i^) (EGTA). 2mino 1 /L MgClgx Immo 1 /L 

W K-/KDTT). 10 0m g/mL !>->iL^T/V5^5 i^(B S A). 
5 /imo 1/L /-^^ ]) ^^■^;V (Paclitaxel). 25 n g/L 
-::^y (Tutu l in) (f-^ :fy ^ n ^m^T 2 s 8). :}3 

.tt^BO O/zmo 1/L MESG s u b s t r a t e ( 2 -TS / - 6 -p^ 
;;?77'h-7-^^/t':/y :/y3}?1?--r F) (^u-^^f^^ii-^-^n-^^X^. 
-i-E - 6 6 4 6 ) , 1 U/m L :/ JJ ^ KsJ^X)*: y 

(Purine nucleo — side phosphorylase) ir^U 
^=uy—':fn^-f:^^, ;«7^n^#-^E- 6 6 4 6) JeiEg 5$|S:9-MW^B"p^;!ni;t 

3 0t:T*3 0^fmMt^.A.TV a s e ^ItO^g:^ ^ )fc 6 3 6 0 nm(7>@^^^^ 
7"!/-- b y~i/— (^l/^^7— X/-^V:^%t:. SpectraMax 3 40 
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. ... . ^ ^ . 

(Biochemistry), 35^. 2365^— (1996^) UT^MUfCo t KEg5 

^-iS'-Kp^'Y K^^^U. BL21 (DE3) ^MM^^ 

bfCoJ^^^m^^ 25'CT*tta Od^^^ 0. 74 lC;^£o;fe^^T% ^Sl^g^ 0. Smmol/L 

Eg5 (D ATPase StttD^lj^f^ifeC^i/Jj^' • i^^—i-J\^ (EMBO Journal), 13 
751 ^-i^ (1994 yn -^— l^^X • • 1^-* • ':^^/ 3 • T:;&7^5 - • 
:ff ' f--f 3ii/>>-X . • if • =^'r-( X !y K • ;^x-r • • y (Proc. 
Natl. Acad. Sci. USA). 89 4884 ^—i;? (1992.^) ] LTllJfe bfc„ 
55fc<?5 2®^(D^^Sr^SU;feo 25 mmol/L f-^^i^^'N, N' 

(PIPES) /KOH (pH 6.8), 1 nmol/L ^i^i/^/^^y =3— /WH";;?. (2-T $ 
y 31^/^31— 7^;^) HSlF^ (EGTA), 2 mmol/L MgClj. 1 mmol/L i^'f-:t b W 
(DTT), 5 Mmol/L /-^i^ y ^=3r-fe/V (Paclitaxel), 167 /zg/mL ^-yjk^T/VZf 
(BSA). 41.7 jtig/mL ^;x— T'yiX (Tubulin) (f*^ b ^/H> >/|fc^ ;«7iJ?nz 
^#-^ TL238) , 333 /z mol/L MESG substrate (2-T5y-6-7«/^;i&7'b-7 
-^^jV-y y > y j}<f-^ K) (^ ^-T'c -:/X|t, ^5? n E-6646) . 

1. 67 U/mL :/!;>'^^;^l/;a-i^KJj^;^JJ^y7 — -^^ ( Purine nucleoside 
phosphorylase) (^V-^^ 7— :/|t, ^ n ^#-^ E-6646) *5j;tJ« 1. 33// 
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g/mL t b Eg5 ^-tJ'-K^-f >'«^iad^e>#^^tLS^ A ^mmvfco 25 

mmol/L l^-<7i?^^N, N' -If:^ (oi^ >';;^7^2J^>'^) (PIPES) /KOH (pH6.8). 
Immol/L oa^l/^-iJ^y 3— /Wtf;^ (2-T ? /^f-Z^^^-T^/^) El^^ (EGTA). 2 
mmol/L MgCla. 1 mmol/L h W (DTT). 5 Mmol/L /-^^y 

(Paclitaxel) *5j:T;?2.5 nmol/L ATP d^^^^^^S^ B ^rf^^LlTCo ^^ A 

t? 30 ^K^MUyto ATPase J'^^ 360 nm T^PJ^^t^^lrT'V- h y - 

(^l^^roLy— 7*/'?^;J^^t^ SpectraMax 340PC3^) x^Ml^VfCo Eg5 #ftT> 
m{k^t)^#^TT'<^Pi^^^^ 100%. Eg5 ##^ETx S^i^^b-a-tJ^^TCDPi^^ 
0%^ LTmSli^tf^ U ICso bfco 
'fb^^JS, 9, 2 3. 2 9. 5 9. 7 3. 7 6. 8 3. 8 5. 8 8. 9 0. 9 6. 
1 2 2. 1 4 4^J;T^1 8 lf«^^#6^JilEg5 (^ATPase?S14^Pl#b.-tcOIC5o 
tttt 5 M mol/L eJlTt?fco fCo 
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jfeift?:J:!9M5'iS^^ aiS^PO#^. ^AlAfefclJx HUlwto. Ol- 
io 0 Omg. B1^V<U0. 0 5~5 0 Omg<0^fflT% 1 0 1 |E]3^^V^L^(illS 
^-rSo f^M^^S^?'^^<^#^0RS#<^m^^ ii^^A-A^t) 0. 0 0 1-10 ^ 
0 Omg. Bt.V<}'iO. 0 1~3 0 Omg^— 0— |slJfeVNL^Il|^^*r5;6\ i£. 

270 MHz t.tz.\-i 300 MHz Xm^^flfz.h(DXh !9 . /fb-g-^liSiU^liy^^^JC j;o-C. 

«Mi (^k^i^i) 
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4 t bT. ##^J 3 T*^| hfl^it-^^ c (51. 3 mg, 0. 132 mmol) . 

@^^(0. 0460 ml, 0. 804 mmol) ^ ^/V:^ ]) ^'(0. 0580 mL, 0. 665 mmol) :j3<ttJ^ hVT 
■fe h ^-yyiamit^ ^^i- h ]) 1> A (I17 mg, 0. 553 mmol) X *) . it^m 1 (55. 5 mg, 

APCmS m/z: 461 (M+H)*. 

4 b mUK VX, 3 -e# hfl^it^^ c (50. 3 mg, 0. 129 mmol) . 

(0. 0440 mL, 0. 769 mmol) , 2^T%J:^^/ — 7V(0. 0400 mL, 0. 663 mmol) 
*5 j;t;^ by T-fe b ^-yimw^-^^ b y a (ue mg, 0. 546 mmol) J; <9 > 

2 (24. 5 mg. 44%).^#fCo ' 
APCI-MS m/z: 435 (M+H)*. 
^^011 3 (>fb^t/3) 

4 t i^lilJl br. ##«^J 3 -e# htl^it^^ c (50. 4 mg, 0. 129 mmol) . 
(0. 0440 mL, 0. 769 mmol) ^ 2 h ^ v':3i^/VT $ (0. 0680 mL, 0. 648 mmol) 
J;tJ« T-fe b ^i^:^mit:^ ^^i" h V A (121 mg, 0. 572 mmol) j: ^ it-^^ 

3 (46. 9 mg, 79%) 
APCI-MS m/z: 463 (M+H)*. 

mmm4. «b#«fe4) 

4 Ur. 3 XnhMit-^^ c (51. 1 mg, 0. 131 mmol) . 

g^^(0. 0460 mL, 0. 804 mmol) . N-.( 2 -T ^ / a-^/W) t'n y S^^' (0. 0830 mL, 
0. 661 mmol) 43 J; b V T-fe b ^i^^^t^ l^^"^ b ]) A (139 mg, 0. 656 mmol) 

-(^^^^4(18.5 mg. 29%)^#fco 
APCI-MS m/z: 488 (M+H)*. 
^»j5 (^b^tis) 

4 ^ LT> #%^'D 3 c (53. 1 mg, 0. 136 mmol) > 

(0. 0470 mL. 0. 821 mmol) . N - ( 2 -T 5 / ^^'f-zV) ^/U:^ V 1/ (0. 0890 mL, 
0. 684 mmol)*3 b y T-fe b =^t/7k^'fb:*^ b y A (148 mg, 0. 697 mmol) 
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. ■■ ■ • • ■ ■ 

J: s -fb-a^i^ 5 (61. 2 mg, 89%) ^#fCo 
APCI-MS m/z: 504 (M+H)\ 

4 t mm\^ LT. 3 btbS^b-^^ c (52. 0 mg, 0. 134 mmol) . 

@^i?(0.0460 mL, 0.804 mmol), N, N-i^:r^^;l^^5^1^i^v?T $ (0.0940 mL, 
0. 669 mmol):j3 J:tJ? h P T± h ^i^^^it^^M^f- h U (121 mg, 0. 570 mmol) 
<t «9 s it^^ 6 (36. 9 mg, 56%) ^#fCo 
APCI-MS m/z: 490 (M+H)\ 

4 LT. #%#^J 3 -e# h^^it^<^ c (54. 5 mg, 0, 140 mmol) v 

nF^(0.0800mL, 1.40 mmol), N— :3i5^7^^^l^>'v^T ^ >'(0. 0740 mL, 0.703mmol) 
*5 .tU^ b y Tir h =^ i/Tk^ib;^ I^^-^- h y l> A (134 mg, 0. 632 mmol) J: «P . it^^^ 
7(29.7 mg, 46%)^#fc:o 
FAB-MS m/z: 462 (M+H)^ 

##011 4 b mm\^ bT, 3 T*# htl^it-k^ c (54. 5 mg, 0. 140 mmol) . 

(0. 0800 raL, 1.400 mmol), N, N-i^^ ^/l'- 1 , 3 -T'n/'^^'.i^T $ V 
(0. 0880 mL, 0. 699 mmol) *3 j;t^ V])T±h ^iXTK^-fb* b y (131 mg, 

0. 620 mmol) J; «3 , 'fk-B-i^ 8 (22. 9 mg, 34%) ■Sr#fc„ . 
FAB-MS m/z: 476 (M+H)*. 
^mms «b^#l9) , 

4 t UX, 3 -C%it>fh^it^m c (48. 3 mg, 0. 124 mmol) , 

@^@?(0.0480 mL, 0.839 mmol), 1- (3 -T $ / T'p t:VW) . - 2 - y i^y 
(0. 0870 mL. 0. 620 mmol) 43 J; tJ« h])r±h ^i^TK^'fb^)^ ^^^t hV^J>^ (125 mg, 
0. 590 mmol) i «9 , it^^ 9 (49. 1 mg, 77%) ^WCo 
APCI-MS m/z: 516 (M+H)^ 

10 Wb-a-i^io) 
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4 t UT. 3 X*^Sh tl^it^^ c (50. 7 mg, 0. 130 nimol) , 

i^^(0. 0450 mL, 0. 786 mmol), 3 h ^^yzfx2 tVl^T ^ i^(0. 0780 mL, 0. 651 
rmo\)^i:.-a V])r±V ^i^imitt^ ^m^T b y A (125 mg, 0. 588 mmol) X^. 

1 0 (54.6 mg, 88%)^#7t„ . 
APCI-MS Vz: 477 (M+H)*. 

m^m 4tmm^vxy 3 1?# h m it^m c (50. 9 mg. 0. 131 mmoi) . 

g^^(0.0450 mL. 0.786 mmol). 3 h ^i^^n tWT ^ (0. 0670 mL, 0.657 
mmol)*5j;i;5 h y r± h^-y:^mit:^^mi- h ]} ^J>^im mg, 0.611 mmol) J; ^ . 
-fb-a-tJ 1 1 (48. 8 mg, 81%) ^mco 
APCI-MS m/z: 463 (M+H)^ 

4 1 mm^ ur. 3 f^tbs^fk-a-tj c (loi mg. 0. 259 mmoi) . m 

Bio. 0900 mL, 1. 57 mmol) , 3 -T ^ / - 1 -T'n/'?/ — (0. 100 mL, 1. 31 mmol) 
*3 it; h y T-fe h ^->7Km\:^ ^M-t h y !J7 A (248 mg, 1. 17 mmol) J: 0 . it-^m 
1 2 (87. 1 mg, 75%) ^#fCo 
APCI-MS m/z: 449 (M+H)*. 

MMmi 3 ('fk^i^i 3) 

#%^J 4 i I^IHlC LT. 3 XWhfl^it^ c (102 mg. 0. 262 imnol) , m 

M(0. 0900 mL, 1. 57 mmol) ,2-(2-T^/:r.h d^v') oi^ / — ;W (0. 131 mL, 1. 31 
mmol)joj;D?hyT-feh=3r^/i:^'fb/1^l>^-^hy !>iN(243 mg, 1. 15 mmol) J; «9\ -fb 
-a-tJl 3 (85. 4 mg, 68%) ^mtc^ 
APCI-MS ra/z: 479 (M+H)^ 

^^riii4 (^b'a-tii4) 

4 Ur. ##^BJ 3 ^)^L5'fb'a'tJ c (50. 3 mg, 0. 129 mmoi) . 

0450 mL, 0. 786 mmol) . 2 - 7^ b ^t^3^f-/UT 5 >- (0. 0570 mL, 0. 656 mmol) 
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i5^UVVr± }^^i^:^mt:^^m'r h y (119 mg, 0. 561 mmol) it). ^^-^^ 
14(50.3 mg. 87%).^#;rCo 
APCI-MS m/z: 449 (mO\ 

4 t mm\^ t 8 -e# ^ g (69. 0 mg, . 0. 171 mmol) . 

(0.0587 mL, 1.03 mmol), n -T'a tV^T $ ^(0. 0703 mL, 0.855 mmol) 43 J: 
XJ^h ])r±h ^'yykmit:^ ^mi- h y A (187 mg, 0. 882 mmol) J; !9 . it^m 1 5 
(29. 3 mg, 38%) ^Wcc 
APCI-MS m/z: 447 (M+H)\ 

0^m^tmm\^hX. 0^m8X*nhtl?>ih^ms(e6.5mg, 0.165mmol), 
(0. 0587 mL, 1. 03 mmol) . iy:^'f-;UT $ > (0. 0886 mL, 0. 855 mmol) i t)^ h 
y T-fe f ^i^7km\:,t^ ^mi-hV A (175 mg, 0. 824 mmol) j; ^ . ^t^m 1 6 (47. 4 . 
mg, 62%)^#fc„ 
APCI-MS m/z: 461 (M+H)\ 
Hifgflll? (jb^i^l7) 

4 i IrI^J^: UT. 8 ■r*# ^tl.'S jb-^tJ g (51. 6 mg. 0. 128 mmol) . 

(0. 0730 mL, 1. 28 mmol) , N -^^/i^^^ >'i^T ^ > (0. 0670 mL, 0. 636 mmol) 
:iSXnh]}r±h^i^:i^mit^^mi-hV ^J^illitag, 0, 537 mmol) J; D x it^m. 
1 7 (23.6 mg, 39?i)^#yc:o 
APCI-MS m/z: 476 (M+H)*. 
^»J1 8 (jb^tJl 8) 

4 i UT. 8 T^tf^iLS-fb-a-^ g (52. 5 mg, 0. 130 mmol) . 

@^M(0.0740mL, 1.29mmol). N. N-i^^^/V^^V>'i?r ^ >'(0. 0910 ml, 0.648 
mmol) *5 j:U? h]}T± h^-^Tkmit^-^Mi- ^ (114 mg, 0. 539 mmol) <}: !9 . 
it-^i^ 1 8 (50. 5 mg, 77%) ^#fCo 
APCI-MS m/z: 504 (M+H)*. 
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mMmi 9 iit-^mi 9) 

##t^J4i:P1ilJ:UT. ##^^!|8•e#e)i^5'^b•a^^^g(51.2 mg, 0.127 mmol). 
(0. 0440 mL, 0. .769 mmol) , 2-T%J^9 J — ;W (0. 0380 ml, 0. 630 mmol) 
43 J;tJ^ h y T-fe h =^ v-TK^^b/tf f y (121 mg. 0. 570 mmol) J: «9 . ^ffc^^J 

1 9 (20. 3 mg, 3691) ^#yfco 
APCI-MS m/z: 449 (M+H)\ 
^ife^!l2 0 ('fb^#l2 0) 
##f!l4^l^1il-L-C. ##^r!|8-C#?>tb5<b'^i^g(51.8 mg. 0.128 mmol). 
(0. 0440 mL, 0. 758 mmol) . 2 h v'^'^^/^T $ V (0. 0670 mL, 0. 639 mmol) 
*5 J: TJ? b y T-fe f ^ VTK^jfc^ -^^^ h y iJ^iN (123 mg, 0. 581 mmol) i ^ . {^-^m 
. 2 0 (41. 5 mg, 68%) ^#fCo 
•APCI-MS m/z: 477 (M+H)^ 
^^J2 1 ('fb^t>2 1) 

4 t I^^IC UT. 8 -Xr#f>;JxS'fb-a'tJ g (5L 4 mg, 0. 127 mmol) . 

@^SI(0. 0440 mL, 0. 758 mmol), t°n y ^^^^/(O. 0530 mL, 0. 636 mmol) *3 j;tJ« h y T 
-fe b =3{^^/7K*'fbJ^ b y T> A (117 mg, 0. 551 mmol) <£ 19 . -fb-^tl 2 1 (55. 7 mg, 

96%)tr#fCo 

APCI-MS m/z: 459 (M+H)*. 
^»y2 2 ({b'g^^2 2). 

#%t^ 4 h Wm:. LTx ##^J 8 -r^^hMW^^^ g (51. 7 mg, 0. 128 mmol) , 
@^i?(0. 0440 mL, '0. 758 mmol) , -t/WJj^ y (0. 0560 mL, 0. 642 mmol) *3 J:TJ? h y T 
■fe h ^S^TK^ibJJ^ h y A (133 mg, 0. 628 mmol) ^ !9 , {b-^tl 2 2 (55. 2 mg, 

91%)^#fc„ 

APCI-MS m/z: 475 (M+H)*. 

4 i l^liJe: LT, 8 T*# ?>^X^ jb-g-i^ g (57. 6 mg, 0. 143 mmol) . 

(0. 0587 mL, 1. 03 mmol) . p« J-iVT $ 1^(0 40%7^ / —JV^Wi (0. 0838 mL, 0. 855 
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waoD^XnhVT't ^^v'7K*'^k2J^^>*"^^ y »^ A(176 mg, 0. 831 mmol) J; «9 . 
'fhi'a'^.2.3(31.4 mg, 52%) ^#fCo 
APCI-MS m/z: 419 (M+H)*. 

mMm2A ({^-8-^2 4) 

4 ^ UT. 8 t?#^>^.5'fb-a'tl g (58. 0 mg, .0. 144 mmol) , 

i^M(0. 0587 mL, 1. 03 mmol) ^ J^f^/V'T ^ 1^<D 70%7K^^(0. 0707 mL, 0. 855 mmol) 
^XXfh}}T±V^i^7l(^mi^^^^Mi-VV^J>>(180vag, 0. 850 mmol) j: »9 , i\:^m 
2 4(38.2 mg, 61%)f#fc„ 

APCI-MS m/z: 433 (M+H)*, . 

^mUbmm\^\^X. 0^msr*nhfl^it-^i^g{52A mg, 0.129 mmol), 
i^i?(0.0587 mL, 1.03 mmol), 2 -T 5: / T'nz-^^/CO. 0728 mL, 0. 855 mmol) *5 i 
tJ« hi; r-fe b ^i^7i<.mit^ ^.^-r hVPJ^ (nS mg, 0. 828 mmol) J; I? . it^^ 2 5 
(46. 5 mg, 81%) ^#fc„ 
APCI-MS m/z: 447 (M+H)\.. 

mMm2 6 ii\:'B-m2 6) 

#%f!j4 i lRl^leibT. 8 X-'^^fl^it-^^ g (55. 0 mg, 0. 136 mmol). 

@^^(0.0800mL, 1.40mmol),N, N-v^T^^/W-l, 3 -:7'P/-?:/-i^T ^ :x(0. 0880 
mL, 0.699 mmol)i3i:X^hVr±h^iy7kmit:^^m'r hV ^Aim mg, 0.646 
mmol) J; t) . it^m 2 6 (24. 4 mg,. 37%) ^#fcio 
APCI-MS m/z: 490 (M+H)*. 
^W!l2 7 {it^m2 7) 

4 t UX. 8 Xm^Mi^^^ g (53. 5 mg, 0. 133 mmop. 

g|^(0.0800mL, 1.40mmol),N, N-i^P^ ^/V^^l^Vi^T 5 ^'(0. 0780mL, 0.711 
mol)ioX-C^h})r±h^i^7i(.mitt^^mi-hV 1>A(131 mg, 0.620 mmol) J; > 
'fb-a''^2 7 (40.3 mg, 64%)^#fCo 
APCI-MS m/z: 476 (^^H)^ 
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^^2 8 ({b^#J2 8) 

##^4 tP^lZlLT. ##^j8"T?#^)tl.5'fb'a't>g(53.3 mg. 0.132 nmol), 
m^iO. 0500 mL, 0. 873 mmol) ^ 1- (3-T$/>^t3 ^'M - 2 - t'n y K V 
(0. 0930 mL, 0. 663 mmoD^S J;tJ« h])T±h ^i^T^mt^ ^Mi- h V l^^ A (131 mg, 
0. 617 mmol) X D . it^^ 2 8 (56. 3 mg, 80%) ^^Co 
APCI-MS m/z: 530 (M+H)*. 

mMm2 9 iit-^mzs) 

^^m^trnm^^VX, ^^msX-nhn^it^msiBO.l mg, 0.126 nmol). 
(0. 0500 mL. 0. 873 mmol) . 3-T$y-l-7°n/NV — (0. 0480 mL, 0. 628 
mmol)*5 j;tJ« hVr^Y ^-y^m^t^ V V (138 mg, 0. 652 mmol) J; 9 . 

\\:^m 2 9 (38. 3 mg, 66%) ^#fCc 
APCI-MS m/z: 463 (M+H)^ 

IIWJ3 0 (-fb-a-^jso) 

4 h UT. 8 XUhfh^i\^^^ g (50. 6 mg, 0. 125 mmol) . 

@^^(0.0500 mL, 0.873 mmol), N-T-fe^/^:i^^ l/^v^T 5 :/(80.0 mg, 0;783 
mmol):^oJ;-a^MJT-fe h^i/Tk^-fb^^^J^^-^M; 1>A(134 mg. 0. 632 mmol) J; !3 . 
-fb-a-i^ 3 0 (30. 3 mg, 49%) ^#fCo 
APCI-MS m/z: 490 Oi+H)*. 
^WJ3 1 ('fk^tl3 1) 

##*?i|4 i:'|^#{Cb-C. ##^!l8-e#f>tl.5'fb'a'%g (50.1 mg. 0.124' mmol); 
e^m(0:0500mL, 0.873 mmol). 2- (2-T$ f=3r-» 3X^5^/— (0.0630 mL, 
0.628 mmol)^3j;t>' T-fe b^->;i<^^b/t;!J7^':^ b )) !>A(130 mg. 0.612 mmol) 

'fb-^tJS 1 (44.6 mg, 73%)S:#fCo 
APCI-MS m/z: 493 (M+H)*. 

4 UT. ##^J 1 1 -e# ^ nfc^b-a^% j (29. 4 mg, 0. 0704 mmol) . 

W^M (0. 0450 mL, 0. 786 mmol) , n - 7* n tVl'T $ (0. 0538 mL, 0. 654 mmol) )o X 
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t)« MJ T-fe h ^-y:^Mt:^ ^^i^ VV^J^ (162 mg, 0. 762 mmol) X I? . it^^ 3 2 



(SO.O mg, 93%)^#fr 



Co 



ESI-MS m/z: 459 (M-H)~. 

4 ^ miiiC UT. ##^J 1 1 X-^hfl^it-^^ j (50, 8 mg, 0, 122 mmol) . 
(0. 0420 mL. 0. 734 mmol) ^ i;^:i^i^;l'T 5 (0. 0630 mL, 0. 609 mmol) *5 J; IJ^ b 
y T± h^i^:^mit^ ^^i- h V IJ' A (107 mg, 0. 503 mmol) J: ^ , 3 3 (28. 5 

mg, 49?4)^#fc„, 
APCI-MS m/z: 475 (M+H)'. 

4 il^lc: LT. 1 1 htl^it'^^ j (51. 0 mg, 0. 122 mmol) . 

@^i?(0. 0420 mL, 0. 734 mmol)^ ^;V/J^ V >iO. 0530 mL, 0. 608 mmol) *5 J: t)^ > }) T 
■fe h ^>r^0it^ ^Mi- hV^J^^ (112 mg, 0. 530 mmol) i 0 . it'^^ 3 4 (48. 8 mg, 
82%)^#fCo 

APCI-MS m/z: 489 (M+H)*. 

0^m4:tmm^\^X. m^mi IX'^hM^t-^^ j (45.0mg. O.lOSmmol), 
^ (0. 0370 mL, 0. 638 mmol) , N , N - ^/V^ ^Ul^i^T^yiO. 0760 mL, 

0. 541 mmol)33J:tJ? h V r± h^i^:^Mit^t^Bi' h V ?>A(97.0 mg, 0.455. mmol) 
t) s -fk-a-tl 3 5 (23. 3 mg. 42%).^#fc:„ 

APCI-MS m/z: 518 (M+H)*. 

!l 13Xmh ntcit^mm. (DhVy M P (116 mg, 0. 235 mmol) ^ 

DMF (4 nDKmMl-. N- t e r t b^v';^/VJi?=^;^- i3 -T7^>'(127 mg, 
0. 671 mmol). 1 - 1 Kn=¥v'^y>^ h !) T>^— /V(163 mg, L 07 mmol) :Jo ti^ 1 - 
3c^;V-3- (3' ~i^;^^;VT^/yx2}i'/u) ;&/V7}^i;?>f 5 K:^;^(0. lOOmL, 
0. 644 mmol) ^Mx.. '^UX* 10 ltr^»Lfc„ BLJt-mi^mimk:^^i' h y ^>i^7K 
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7^-(--^f->'/'i^^^'^/^=l/3)T')^^i-5r.tlc:J;?), it-^^B 6 (93.3mg. 
APCI-MS m/z: 548 (M+H)*. 

it-^m 3 6 (79. 0 mg, 0. 149 mmol) ^ v^iJ' n n ^^(5 mL) tfco - 

:7/V::e-n|^^(0.5mL)^iD;tx 3 ^P^^#Ufe^. S^&^^i^JEW 

*nT7K= 100/10/1) r t {v: J: ») . it-^m 3 7 (61. 0 mg, 91%)^mtZo 

APCI-MS m/z: 448 (M+H)^ 

mmms s wk-a-^s s) 

ib^m 3 7 (43. 6 mg. 0. 0974 mmol) ^T-fe ^ = h P (5 mL) iC^ji^ 4 - 
p< ^;VT ^/yi'Vi^y (26. 6 mg, 0. 218 mmol) id X O^^TKSf ^ (0. 0368 mL, 0. 389 

mmoi)^Apx..^?a-e 12 mmmw\^tc„R]tM\^mimm^mi^ v v u^atk^oo 

VL n sJn/V A/^ 9 J -;^=20/l) T-i^j^f-S i t i 9 . KC^^ 3 8 (12. 7 mg, 
27?&)^#fc„ ■ . 

APCI-MS m/z: 488 (M-H)". • ' 

^ii^^y3 9 (jb-a-tlSQ) ^ 

3 6^ PlitCU-C. 1 3 X'^h^^{\L^m^<0 Y ^/V;^-^!^^*^ 
(107 mg, 0.218 mmol)^ N- t e r t h ^5/i&>W3J<:^/^-L-7'n U i^(148 mg, 
0. 687 mmol) . 1 - 1 K n ix-^i y T ^/-/V (209 mg, 1. 35 mmol) *3 J: tJ? 1 - 
^^;W-3- (3' -v^T^^/WT^yT'PfcVV') :^//VjKv^-^5 K:^M1&(0. 120mL, 
0. 784 mmol) J; 0 . \^'^m 3 9 (140 mg, 100%) -^m^^ 
APCI-MS m/z: 572 (M-H)". 
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3. 7 ,t UT,^ it^l^ S a (114 mg, p. 199 mmol) iSXXJ^VV.-7/U:tti 

@^il(p. 5 ml) <t 5, X {b-a-i^ 4 0 (76. 9 mg, 82%) ^#fCp . 
APCI-MS m/z 474 (M+H)*. 

14 1 {i[:^m4 1) 

1 3 6 i: l^illC UT. ##^«J 1 3 T*# hfl^i^^^mCD h U 7/1^:^13 
(107 mg, 0.218mmol), N- t e r t-^^ h^-y::i3J\^^ -1-7 1^(130 mg, 
0. 686 mmol) > 1 - 1 K n ^.i/^Zy >^ ^ T: >^^/1^ (209 mg, 1.35 mmol) *5 J; tJ^ 1 - 
3 - (.3 ' - i^^^7VT 5 7 tVV) ;^7/W/}?i;?^ $ F4Sm:^(0. 120 ml, 
0.784.mmol) >(b'a-#J4'l (110 mg. 92%)^#fCo 
APCI-MS m/z: 546 (M-H)". 
^»!)4 2 (^b'a-tl4 2*5j:tj^4 3) 

^iiSi^j3 7 iri^pi^lUT. ^b-^tl4 1 (75.7.mg, 0.138 mmol)*5j;t^ b y ^7/1^::^- 
P|t^(0. 5 mL) J; •? . it^mA 2 (27. 9 mg, 45%) j3 j;t;4 3 .(25. 1 mg, 41%) %v^T 

'fb'^i^42 APCI-MS m/z: 448 (M+H)*. 

|b;'a'#3 4 ,3 APCI-MSm/z: ,448 (M+H)^ 

^lfe^j4 3 .(^b4i^4 4) 

^Jfe^O 3 6 i: mU\Z. LT. 1 3 '^mhfl^\t'^mm<0 V V yjV:^ximk^ 

(107 mg, 0. 218 mmol), N- t e r t — :/ h=^i/:t7/V#n7V-N-;^ ^/^i/U v^^^ 
(138 mg, 0.727 mmol). 1 -t Kodf^i/^^^ >/">!) T:/—/^ (209 mg, 1.35 mmol) 

i^^XJ- l -p^f^;v- 3 - ( 3 ' -i^^p? ^/VT ^ / iT'n tvv) ;^;k/J<i?^ ^ Kit^:^ 
(0. 120 mL, 0. 784 mmol) J; V . it-^^ 4 4 (106 mg, 88%) ^ttfCo 

APCI-MS m/z: 546 (M-H)". 

m-Mn 37 t mm\^ UT. it^^4 4 (77. 8 mg, 0. 142 mmol) :}o J^t; h ]) 
nS^^(0. 5 mL) J: t) > -fb-a-i^ 4 5 (61. 4 mg, 97%) ^#fc„ 
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APCI-MS m/z: 448 (M+H)*. 

mmm set mm\^ ur, mnm 1 3 x^'^hfi^i\:^<^m(D h v yMummm. 

(107 mg, 0.218nimol), N- t e r t b^i/J^/^^K:^/!^:/!; i/>'(121mg, 0.688 
mmol), 1 - 1 Ko^ari/^^-y Ky /V(209 mg. 1. 35 inmol)*5j;tJ^l -^-f- 

/I— 3 - ( 3 ' - 5=-/VT 5: y r/P tVW 5 m^:^(0. 120 mL, 0. 784 

mmol) i: «5 , it-^^ 4 6 (58. 9 mg, 51?i) ^%fCo 
APCI-MS m/z: 532 (M-H)'. 
HWH 6 {it^m^ 7) 

MMm 37 b mU\Z. LT.' 'fk-a-^ 4 e (39. 8 mg, 0. 0750 mmol) ;}3 it;? b V V )V 
;t n (0. 5 mL) i <9 s W:.-^^ 4 7 (36. 6 mg, 100%) ^#fCo 
APCI-MS m/z: 434 (M+H)'. 
mm47 (jb^i^4 8) . 

3 6 t m^id LT. 1 3 -t?#f>^5^i:;^i^mi) h y ng^^:^ 
(107 mg, 0.218 mmol), N, N--^;?« ^/U^P i^:/(80. 1 mg, 0. 777 mmol), 1- 
t Kn^-JX^^'^^ h y T>^-y'^(209 mg, 1. 35 mmol)*D J;tJ?l 3 - (3 ' 

-i?y ^ y :/n tVW ;^/P^^S?-f $ K:^^it(0. 120 mL,. 0. 784 mmol) J: «9 , 

^b-^i^4 8 (68.7 mg, 68?i)^#fco 
APCI-MS m/z: 460 (M-H)'. 
^jii^Sl4 8 ('fb'a'#l4 9) 

^^aj 3 6^ nWi^ br. 1 3 -c^^ti^ jb-a-^nKT) h y ^^i^^^ng^g^it 

(101 mg, 0.206 mmol), N-T-fe^/I^iJ^'y ->':/(112 mg, 0.956 mmol), 1 - t Kn 
S/^ V h y T y-zl^ (215 mg, 1. 40 mmol) -auf-;V- 3 - ( 3 ' - 
^/VT ^ y tVl^) ;«;;U;!)?v?^ ^ K:^^:^(0. 120 mL, 0. 784 mmol) J; 9 , it"^ 
4 9(87.1 mg, 89%)^#fc„ 

APCI-MS m/z: 474 (M-H)". 

^^?y4 9 (jb-^^SO) 
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(107 mg, 0. 218 mmol) . N- t e r t --f y -J % /|§^(129 . 

mg, 0.633 mmol). 1 -I: Kn'3ri^^y>' h y T/— /^(209 mg, 1. 35 inmol)$5j;y? 
l-:c<^7V-3- (3' -^^i'=^)VT%J-:f^'dM y{ % Ki|i^4&(0. 120 

mL, 0. 784 mmol) j; D ^ i^-^m 5 0 (44. 4 mg,. 36%) ^^l^to 
5 0 iWl^m^ 1) .. 

4 0 i nWiC. UT. %W\ 4 9 T*# btvfc'fb-a't! 5 0 (36. 0 mg, 0. 0640 
mmol) *5 f y 7/V;to@^@l(0. 3 mL) J: . {"C^m 5 1 (18. 0 mg. , 61%) ^#fc<, 
APCI-MS m/z: 462 (M+H)*. 

•mm^ 1 ('fb-a-tis 2) • 

(105 mg, 0. 208 mmol) , N- t e r t h =3f-«y;^7yv:!}^' -/V- /3 - T 7 (122 mg. 
0. 643 mmol) . 1 - 1 ^l/^V:/ h y T )/— /^(169 mg, 1. 10 mmol) *5 J;t;? 1 - . 
:3i^/V-3- (3' -■ ^/V-T ^ y T'n fcVl^) ^ K:^^:^(0. 120mL, 

0. 784 mmol) <t ^ , -fb-^tf 5 2 (87. 5. mg, 75%)^#fCo 
APCI-MS m/z: 562 (M+H)*. 

%m^\^ 2 (^b-a-tjs 3) . 

3 7 ^ UT. 5 1 •Xmh^fz.\'C^m 5 2 (67. 9 mg, 0. 121 

mmol)*5 j;T^ h y 77Vi^- P (0. 5 mL) J; I? . it^^^S 3 O h y :7/U';^P@imig 
(59. 7 mg, 86%) ^#/c„ 

APCI-MS m/z: 462(M-HI)*. . 

MMMS 3 ('fb'g^i^s 4) 

(103 mg, 0.203 mmol) > N- t e r t b^V;«7/U'Jj?n/W:/y -2/^^(116 mg, 0.664 
mmol), 1-t Kn^^-'^^^'V'by Ty'— /V(190 mg. 1.23 mmol)*5 j:tJ^ 1 
y'l^- 3 - ( 3 ' -i^^ ^/ T'P tVU) :^/\^:^Z^4 ^ y^MBMiO. 120 mL, 0. 784 

mmol) J; 0 ^ -fb-^^J 5 4 (80. 5 mg, 72%) ^Wco 
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APCI-MS m/z: 548 (M+H)*. 

MMM 37 1 mm^ bT. m^m 5 3 -^^hntcit^^ 5 4 (e?. e mg, 0. m 

inmol)*5 j;tj« h y 7/^:tP@^^(0. 5 mL) J: 0 . 'fb-^^t' 5 5 (52. 0 mg. 94%) ^#fCo 
APCI-MS m/z: 448. (M4H)*. 
^W!l5 5 ab-a-^S 6) 

(lOlmg, 0.201inmol). N- t e r t h=ari/;^;/^4?::^;V-L-T7::^V(128mg. 
0. 678 mmol) . 1 - t Kn ^ hVT >^-/Kl68 mg, 1. 08 mmol) *5 j;!)? 1 - 
3 _ ( 3 ' ^yi^x 5 y fc'/V) K VmkMiO. 120 mL, 

0. 784 mmol) J; 9 s it-^<^ 5 6 (66. 3 mg, 59%) ^#fco 
APCI-MS m/z: 560 (M-H)". . 
^»i5 6 (it^5 7) . 

mMrns? tmm\^i^r. mmm^ sxmhtitcit^ms e (.54.3 mg, 0.0970 

mmol) 43 J;tJ? h y y/l^irttmB. (0. 5 mL) J; 0 > it-^^ 5 7 (37. 2 mg, 83%) ^WCo 
APCI-MS m/z: 462 (M+H)*. 

mMm5 7 ({b-a-tiss) 

(102 mg. 0.202mmol)^N- t e r t - =3f v';i,;v4?n/^- L y ^'(140mg, 
0. 651 mmol). 1 -fc K^^ ^i^^yy^ }s ]) ry—^l^im mg, 1. 11 imnol):i3 J:tJ« 1 - 
3 _ ( 3 » -i^^ ^;VT 5 / T^o tVV) ;!t7yV'3i<v?-^' ^ Kit^:^(0. 120 mL, 
0. 784 mmol) X 0 . it^^ 5 8 (94. 7 mg, 82%) ^#fc„ 
APCI-MS m/z: 588 (M+H)*. 
^W!l5 8 ('fb-a-tlS 9) 

.^iS^ll 3 7 i: mm\^ bT> ^Mi^J 5 7 X'^htlfcit^m 5 8 (70. 5 mg. 0. 120 
mmol) *3 iTJ^ b V yM^^MiO. 5 mL) J: «9 . it^^^ 5 9 (51. 2 mg. 88%) 
APCI-MS m/z: 488 (M+H)*. 



73 



wo 2004/111024 PCT/JP2004/008375 

MMm set mm\^ ut. 1 5 x-nhfitdt^^^ ooh}), 

(104. mg, 0.206 mmol). N, N-i^pt^/V':/!; i^^'CTS. 3 mg, 0.711 mmol)^ 1- 
t Kndrv'^>'y hyr)/— /V(183 mg, 1. 18 nimol)*5j;tJ«l 3 - (3' 
- ^/VT ^ / T^ci tVV) ;*7;^^v^-t' 5 Kife^i^CO. 120 mL, 0. 784 mmol) J; ?) , 
ih^m 6 0 (76. 4 mg, 78%) ^#fCo 
APCI-MS m/z: 476 (M+H)^ 

mmieo (it^i^e 1) 

mmm set l-c. 1 5 x-nhtitzit^^ oohv y/\-:t^mmm. 

(102 mg, 0. 202 mmol) , N -' t e r t -:/> ^iy:fy/l':^c=.;l'- N - p< ^71^^ ]} i/'y 
(122 mg, 0. 645 mmol), 1 - 1 Kn ^rv'^^-y h U Ty'-/V(165 mg, 1. 06 mmol) 
ioXX^l-:x.'^;l^-3~ (3' - v^;< ^/V-T 5 / :/n tW) ;^7/V7}^^i?-f ^ Fi^m:^:. 
(0. 120 mL, 0. 784 mmol) X «9 , 6 1 (75. 4 mg, 66%) ^mtlo 

APCI-MS m/z: 562 (M+H)*. 

mmme i at^me 2) . 

MMm S7 t mm^ lt. HJI^il e 0 t*# b t^fcfb-^tJ e 1 (61. 8 mg, 0. no 

mmol)*5«3:tJ« h y yMr:immo. 5 mL) J: «9 > it^m 6 2 (45. 9 mg, 90%) ^#fCo 
APGI-MS m/z: 462 (M+H)*. 

mmme2 (^t^^es) 

mmm set mm^ ux. ^nm 1 5 xnhthfcit^<\^ o(Dh]) vtvis-x^ mm^^ 

(103 mg, 0. 204 mmol) . 3 - 1*^ !) i^/ T'n ^-^^^ (103 mg, 0. 656 mmol) , 1 - 
t Kn ^S/^vy h y T /l^dgg mg, l. 28 mmol) J: tJ« 1 -a^^/V- 3 ■- ( 3 ' 
9=-/VT ^ y tVV) 5 K:^^:^(0. 120 mL, 0. 784 mmol) <t ^ . 

KC^m 6 3 (75. 1 mg, 69%) ^#fc„ 
APCI-MS m/z: 530 (M+H)*. 

6 3 iW^-^meA) 

set UT, ##^?!J 1 5 X'^hf\At{t^m o © h y 7/W:^ng^m:^ 
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(102 rag, 0. 202 inmol) . N, N-i^p« ^/V- y -7 ^ / ^^(119 mg, 0. 710 mmol) , 
1 - 1 Yu^t^^l^:/ yV T-Z—MnS mg, 1. 15 mmor):j3J:l51 -^^/l^- 3 - 
( 3 ' - v^p^ ^yl^T ^ y :^/W5i?i;^>l' $ m^lS(0. 120 mL, 0. 784 mmol) 

J; >9 . ih-^^ 6 4 (61. 3 mg, 60%) ^#fc„ 
APCI-MS m/z: 504 (M+H)*. . 

(103 mg, 0.205 mmol). ^ h =3rv'i^^(0. 0500 mL, 0.652 mmol). l-fc Kndr^> 
^:yy hVT y'—/U (192 mg, l. 24 mmol) *5 J;t^ 1 -o^^/l^- 3 - ( 3 ' - v^P^ ^ 
5 y :/n H'/U) :^;/V7K5?>r ^ }^MMM(.0. 120 mL, O. 784 mmol) i D . it^^ 6 

5 (63. 8 mg. 67%) ^t#fCo 
APCI-MS m/z: 463 (M+H)*. 

mmme 5 (-fk-g-tje 6) • • 

(113 mg, 0.224 mmol). N-T-fe^/l^i/y i^^'dOl mg, 0.858 mmol). l-tKn 
^>>^:/y^ h y Ty'-/^(209 mg, l. 37 mmol)*5<ttJ^ 1 -^^/V- 3 - ( 3 ' 
y f^/l^T 5: y tVU) 5 K:^^4l:(0. 120 mL, 0. 784 mmol) J; ^ . 

«^ 6 6 (71. 5 mg, 65%) tr#fc:o 
APCI-MS m/z: 488 (M-H)". 

mMm 36 1 mm^^ ur. i s x^^titcit-^i^ t (omm^in. o mg, 

0. 175 mmol). N- t e r t b ^i/;^/^^::^/^- L-T'p ]) >'(108 mg, 0.502 
mmol) . 1 - fc Kp ^^(rV^Vi/ h y Ty'— /V(187 mg, 1. 21 mmol)*5 J;tJ^ 1 -=i^^/l^ 
-3- (3' -i?y^/VT5:y7'ntVv) :*;W;J?iP-i' $ K:^^:^ (0.120 mL, 0.784 
mmol) J; 19 . ^fb-a-t/ 6 7 (108 mg, 100%) ^#fc„ 
APCI-MS m/z: 602 (M+H)*. 
16 7 (^b-^t)6 8) 
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3 7tmmK\.x. mmme e-^n^ntcit^me ? 01.6 mg,. 0.152 

inmol)*5j;t;^ h ]} yjV:i-n^miO. 5 mL) J: . it^^ 6 8 (70. 9 mg, 93%) ^#fCp 

APCI-MS m/z: 502 (M+H)*. 

mMMG 8 iit^l^e 9) ' 

mM^\ 3 6 ^I^^JCL-C> 1 8 X^mbihfcit^!^ I (DmBm74.4 mg. 

0. 152mmol)^ N, N- v^^ 9^/1^^/ U ->^^(94. 9 mg, 0.920 mmol)^ l-tKn^V 
^l^y hVT y'-/l^(204 mg, 1, 32 mmol) :}3 J;T^ 1 -oi^/l^- 3 - ( 3 * - v^^ ^ 
/UT ^ y T^D If/V) ^ Ki^p4^(0, 120 mL, 0. 784 mmol) ^ t) . it^S^i 6 

9 (81. 5 mg. 100%) 5^#fc„ 
APCI-MS m/z: 490 (M-4i)*. ' 

3 6 t m^i^ UX. l S Xmhtltdt^m r (Z):^^m(75. 8 mg, 

0. 172 mmol). N- t e r t h^ix:*/^;^^::^/^- N-p« ^/V-cJ^iJ i^^^(95. Omg, 
0. 502 mmol) . 1 - 1 Kn ^-y^l^y MJ T 71^(198 mg, 1. 28 mmol) *5 J;T^ 1 - 

/P- 3 - ( 3 ' - v?^ 5 / T'ti tVV) ^^/I'^i^-r 5: Kiii^i^ (0. 120 mL, 0. 784 

mmol) i «9 . ^b-o-t* 7 0 (103 mg, 100%) ^#fc„ 
APCI-MS m/z: 576 (M+H)*. 
^fi|7 0 ('fk-a-i^?!) 

mMMB 7 tmm\^vr. mmme ^x'^htitcit^m? o (86.2 mg. 0.150 

mmol)*5 J;tJ« b y •77V:^^mWtiO. 5vL)X\). it'^^ 7 1 (64. 0 mg. 90%) ^#fc„ 
APCI-MS m/z: 476 (M+H)'. 

^Mfy7 1 ({b-a-ti? 2) . 

3 6 t mm\^ UT. 1 8 Xmha^tcit^m r (D4^@?m(76. S mg. 

0. 174mmol).N- t e r t -:f h^i^:tiJ\^^='/l^^]) i^XQl.l mg, 0.558 mmol), 
1-t Kn:3ri/^i^y hyry'— yW(187 mg, 1.21 mmol):}3<ttJ?l -:3:^/W-3- 
(3' -v^pt'9^;l'T5/7'otVV) ;<7>'^;i}?i?^ $ K:^^tl(0. 120 mL, 0.784 mmol) 
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■Mm 7 1 X-mhtlfcit^m 7 2 (so, 9 mg. 0. 144 
5 liiL) J: 0 V it-k^ 7 3 (61. 1 mg, 92%) Sr#fCo 



J; s jb-a-^ 7 2 (96. 9 mg, 99%) ^m^o 
APCI-MS m/z: 562 (M+H)*. 
^Ji^!|7 2 (>fb;'a-#j7 3) 

^M^^yS 7 tP^l^LT. 
mmol)*3<J:T^M; ^/V^^P 
APCI-MS m/z: 462 (M+H)^ 

UMM 3 8t m^l^lUTv 1 8 T?#f>tlfC'fk-a'#? r OiiL^:^(50. 3 mg, 

0. 114 mmol) ^ 4 - ^ 7 t:" y (33. 7 mg, 0. 276 mmol) *5 j;-a^i^7K@^M 

(0. 0500 mL, 0. 529 mmol) X' \) . 7 4 (45. 6 mg. 90%) ^^tc^ 

APCi-MS m/z: 447 (M+H)\ 
^JS^?y7 4 (>fb##l7 5) 

4 t l^iltJ: br > 8 -C# ^tl^it-^^ g (51. 3 mg. 0. 127 mmol) . 

(0. 0440 mL, 0. 769 mmol ) , 1 - ^ b:"^7 ^✓^^^ (0. 0710 mL, 0. 635 mmol) 

43<J;TJ« b y T-fe b ^^v-TK^jb* ^m-r h V a (119 mg, 0. 563 mmol) J; 0 . -fb^tJ 
7 5 (52, 4 mg, 85%) ^#fco 
APCI-MS m/z: 488 (M+H)*, 
^lfe^j7 5 ({b'a^7 6) 

###i|4^l^^{iLUT> HJS^^llST'^fjtt^'fb'a'tlg (86,0 mg, 0,213 mmol). 
@^^(0. 0730 mL,' 1, 28 mmol ) . 2 -T 5 7 - 1 , 3 -:/o/-«^e;^:^-->'l'(100 mg, 
1, 102 mmol)*5 iT^ h }) V V iJ' A (202 mg, 0. 952 mmol) 

X \) . it^^ 7 6 (18, 0 mg, 18%) ^#fCo 
APCI-MS m/z: 479 (M+H)*. 

mMm7 6 ('fb'^t»7 7) 

4 H^tC Ur . MMM 8 jb-a-t) g (81. 4 mg, 0. 202 mmol) . 

@^^(0. 0730 mL, 1. 28 mmol) . 2 7^(88. 2 mg, 

0.968 mmol)*5j:t;?M;T-fe- h ]) 1^7^(202 mg, 0. 952 mmol) 
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• • ■ ■ • 

-fb-a-^^r 7(21.9 mg, 23%):Sr#fc:o ^ . . 
APCI-MS m/z: 479 (M+H)^ 

mMm7 7 iit^miS) 

N- t e r t --f ,h ^v';*/^J^:=^/^- y -T % / :/5^/W^(10 g, 49. 2 mmol) ^ 
THF (100inL)lc:^j§|U N, N' /l^:^=-7l^''M ^ ^^^—^^iU-^ g. 59.0 mmol) 

iSil4^(6.2 g, 64.0 iiimol)lr;!jPx.x ^i&T 12 NfW^^ bfc„ ^^^li::i!K^JPx.. 

^j^Ufco. i tc: J: . i - ( t e r. t -t' b ^ix;*;/^^^::^/!^ 

T5/)-3-(N-p« b^v— N-p«^;l';^7;P/^^-f;V') yo/*?^^(9.55g, 80%) 
APCI-MS m/z:, 247 (M+H)^ • 

±iaT*#fetbfclr- (t e r t-7>^t/:i7/V/J?^/^T^/) -3- (N-^ h 
^ri^-N-;?^^;^;^//^/^-:^^;^) T'ctz-^V^THF (SOOmDJCl^jSlbf::, ::(7>^ 

, - lO'CT'-l' y T^o tVW if i/ »J7 A o 7 2. 0 mol AT H F (18. 4 
mL, 36.8 mmol) SrilQ^tx PM^T* 15 r^P^^^UfCo ^V^-C^ :7a.^;V,-^i5f^x:/!> 
J^^n94 \^<D 2. 0 mol/LTHF^(21. 3 mL, 42. 7 mmol) ^-lOX^'r^M:^.. ^Ml 

3 ^r^^# bfco (5. 6 mL) ^i)P A^^lE^i^ UfCo a^l-TK^JP 

:35^i^>^/i^igJlf^/^=6/l^4/l)T'^»M1-'5r i:ii::J;«3, 4- (tert-:/b 

v';& /V/J?n;WT 5 y ) n 7 y >' (3. 95 g, 39%) ^#fc„ 
APCI-MSm/z: 264 (M+H)*. 
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:^^ J -;k(80 inL)*5 J; t^g7k(20 mL) (D'&c.-^mm^Mm t<Dmm\Z.'^:t± 
^ i}/W<^J Vmm^iZ. 80 g, 30. 0 mmol) ^Mr^ 5 ^F^^#L^„ RJ^^^. 

=^;vr%/) y^^ny olJ i/^^:^'k^:P;v/^:/i^ (3.86 g, 76%)^#fco 
APCI-MSm/z: 337 (M+H)\ 

±IBT'# ^nfc 4-(tert-y*> ^v';{;;V)!j^-/VT ^ / ) 7*^0 >^ y 

jj&ZW^y^'d. 69 g; 5. 02 mniol) p n ^^(50 mL) \zMM\^s f y 
V^l^a. 30 mL, 40. 2 mmol):j3 j;tj^it'fb h y ^7l-Tir^;P(3. 1 mL, 25. 1 mmol) ^ 

;&P;i^ ^fiT 12 B#rBm#Ufco imol/L mm^M^. ^1S.X i m^UW 

- (--=^f- v/S^M^^;w=4/l) -t?*S3K-r S Jj: J; «i) . i 7 (cUS^o^b-a- 

(2.02 g, 80%)%#^c:o 
APCI-MSm/z: 505 (M+fl)^ 

±IflT?#btl/fc^b^t> q (0. 674 g, 1. 34 mmol) =^ 4 mol/L i^^bTk^-g^^^f-zV- 

^(20mL)fc^^ufc„ -mi^xzQi^mw^u u.^^m^WBMm'L'f^o nu^i^ 

rc^/v/^i-x/v-e y >^ 9 y 5 n ^ tj: J: . i 8 \z.W^(Di\y^m r <Dtt^ 

:^ (574 mg, 98%) ^#fc„ 
ESI-MS m/z: 405 (M+H)*. 

±.%X%h^fz.\Y.^m r <OWIkM.iA^0 mg, 1. 02 mmol) o d p« ^ :/ (40 mL) 
*5 i tJ? f y :3i^;lxT 5 (2. 5 mL, 17. 7 mmol) ^>bq tlMW bfCo ^5feV ^T^ 2 - n 
p - 1 -m^ :/y<.;l'/jN:=:/WiJ' P y't' K (0. 74 mL, 7. 07 mmol) ^S-T 30 5> 
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^ J: , jb-^tl 7 8 (169 mg. 34%) ^#fc:o 
APCI-MS m/z: 495 (M+H)*. 

Hife^iJ 7 7 T*# hMih^^ 7 8 (490 mg, 0. 991 mmol) ^T± h:=-h V ^^(SmL). 
^ 7 ^;K5 nJL) :J3 i rJ^ta^P^^TK^-^ hV^ J^Tkmm (5 mL) iC^ip i^^P^ ^/l^ 
T5:/:^^:^(808 mg, 9. 91 mmol) ^iP;t^ ^Mt? 15 :»>^1t#bfc„ S^&^ICtK^St 

n ^ y — /V/ h V :^^?VT ^ ^^=90/10/0. 1) Tfl^ LfCo # b ttfcfe 

^^i^^4 mol/L i&'fb7K^-@^^^^/^^(20 mL)*5 X/^-ey 

;^ 9 y r s ;i i J; 9 \'c^m 1 9 (206 mg, 36%) ^mmM.t vxmito 

APCI-MS m/z: 540 (M+H)'. 

Ilil«?il7 9 (jb-a-^so) 

7 7 ^n^-fb-^t? 7 8 (505 mg, 1. 02 mmol) ^ 7 molA T y^c^r- 
/ (100 mL) \ZMU ^M-e 12 ^P^!i# Lfc„ 

^/i.T$>'=6/l/'0. 35)T*)»^b;/ho #e>nfc^^|^^^ 10% mtim-^^y^ 
--jym&L (10 mL) \zMm Ji^/Wai-T'/l. (50 mL) ■^Mtl. ^ Cfc^^ ^ttSl 

^j^-r S ^ ^ Jj: J: 19 . i\:^m 8 0 (235 mg, 43%) ^mt^o 

APCI-MS m/z: 512 (M+H)*. 

1 7 ■e#f>tt5'fb-a'^ q (0. 81 g, 1. 60 mmol) ^ t e r t -7^^ J — /V(35 
mDJC^^U. 1 mol/L i^gg-l mol/L 1^^":^ h y i^M«^^(p H=3, 12 mL) 
*5 J; TJ^TK^^fb^ h y ^7 A (0. 60 g, 16. 0 mmol) SrilP eO'CT* 15 :$^Ph1^# b 
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Eft^m\mm2.7nL)^M^. mj^mmi^tco mm\^:^^^\ix.. mm^^'^^^-^ 
/i-^i/i) xmmt^ t.b\z.^^. it-^m s i (323 mg, 48%) ^#fc„ 

APCI-MS m/z: 421 (M+H)*. 
*W!l8 1 (ib-a-t^S 2) 

MMM 8 0 X'^htltzit^S^ 8 1 (323 mg, 0. 768 mmol) ^i^^ viX3^^ i/(10 niL) 
KmMU (0.230 ml, 2.69rmol)^^X^5-'fn'&/<U])/l^^^y^\^ 

(0.206mL, 1.54 mmol) mUXZO^mMWl^tCo KJt^m^Tk^Mx.. 

U mm^UB^^l^tCo B^^i^>^ ^}V^)Vit^-^^y K (DM S O) (10 mL) \zm 
M "^Wcf M) A (0. 315 mg, 3. 84 inmol) ^iP^> "^^X 24 bfCo W. 

^7 7^- (^=¥1^>'/g^m^^>'^=3/2) •c)»3|Si-f 5::i:JJ:J;!9s -fk-a-i^s 2 

(O: 386 g, 99%) ^#^Co 
APCI-MS m/z: 503 (M+H)\ 
^^R|8 2 ({b-^J^S S) 

HiSf!) 7 7 (DXg 5 i: PillJ: LT. 
0.768 mmol)*5J:-0^ 4 mol/L i^^bTki 
(0. 217 g, 64%) ^#fc„ 
APCI-MS m/z: 403 (M+H)*. 
^1i«?il8 3 (>fb'^8 4) 

%m\ 7 7 (DXg 6 h t-C. ^m^J S 2 -C^^btl/fc^b-a-^^ S 3 (ISS mg, 

0. 417 mmol) . h y 3Lf-fVTX >- (0. 290 mL, 2. 11 mmol) *3 J:X^ 2 - n n - 1 
^ ^-y^/VsJ^r^^UiJ^ n y-f K (0. 066 mL, 0. 632 mmol) J: D x Kc^^ 8 4 (0. 205 mg, 
99%) lr#fCo 



8 1 X'^h^t-cW^-^m^ 2 (0. 386 g, 
-1^^01^/1.^(10 mL) i D ^ ^fb-a-tJ 8 3 
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APCI-MS m/z : 493 (itHO*. 

mMm7 8,tmm\^vx. m^m 8 3 x^nhthtcit^ms 4 {0,205 mg, 0.417 

nimol)*5 j:t;«v^p< ^7^r $ l^Mm^iO. 348 g, 4. 26inmol) J; t) . jb^a-tl 8 5 (0. 177 mg, 
APCI-MS m/z: 538 (M+H)*. 

^wys 5 iit^ms 6) ^. . 

^m^f!l7 7(^)Xm3T?#e>tlfc4- (t e r t --f h^i^:^/l':^=-/^r ^ -f 
^Viy=^J :/=^;r-fe 5 ;^7;w^y ^^(0. 968 mg. 4. 09 mmol) >lrT-fe: b :/ (30 mL) \lM 
^ U> t° y V? V (1. 7 mL, 20: 5 mmol) $5 J: TJ^IlTKg^®? (1. 9 mL, 20. 5 mmol) 

^^^^W*bfc„aS{Cp<^>'-y^(30mL):}3j;y?t: Kz-^>-- l7K^i^(20mL) 
^^HI;i^ 1 NFr^a#UfCp S^SMfz: 1 mol/L :iL^Sriq;t. 

^1^^* bfco mm^^M:^-:^^ fcvw:^^— r /^-e y ;^ 7 y — r 5 ^ t i;i J: «9 ^ ^b-^ 

8 6 (0. 910 mg, 59%) ^^fc, 
APCI-MS m/z: 379 (M+H)\ 

^ife^Sl 8 5 bixfc^fk-a-^ 8 6 (0. 334 g, 0. 883 mmol) ^ v^iJ' o n ^ ^ (10 
mL) K^M U ^ H'VV'y (0. 376 mL, 4. 41 mmol) X XJ^mt V V / ^/I'T -fe 
(0.326 mL, 2.65 mmol) ^*P;t/^fi-e 12 ^fS^^^^LfCo EJt-^K^Wt^M M 

#18.7 (0.327 g, 80%)S:#fi:o 
APCI-MS m/z: 463 (M+H)*. 
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mMm8 7 (>fb'a-ti8 8) 
mMm? 7 (ouns tmrn^vx, mmms e-^'^hntdt^i^s 1 027 mg, 

0. 707 mmol)*5<f05 4 mol/L i^^bTK^-f^^^^/V'^^.t ?5 ^ ^b^%8 8 (214 mg, 
77%)^#fCo 

'HNMR (270 MHz, CDCI3) 5 (ppm): 1.24 (s, 9H), 2.17 (m, 2H), 2.28 (s, 3H), 2.39 
(m, IH), 3.03 (m, 2H), 3.23 (m, IH), 7.21-7.45 (m, 5H). 
APCI-MS m/z: 363 (M+H)*. 
18 8 (it^^S 9) 

f!) 8 5 V^h}tltci\:.^^ 8 6 (299 mg, 0. 790 mmol) ^-y^ ;i ^ y(8 isL) 
{ei^^b. t"y e?^' (0.202 lliL, 2. Z7 maol)i!^XX^4--:fr2=ezf^]}/U^uy-( V 
(0.230inL, 1.98 mmol) ^jjPx.. ^WC 30 ^m^Wl^tCo RJi^m^:^^M X.s 

A(0.324mg, Z.95 mol)^Mx..^UX* 2Amf^WiW\.tz.o R}^MKyi^^Mx.. m 

>'/'i^^a^f^/W= 1/1-^2/3) Xmmir^Zt\(l^^. ^fb-a-tlS 9 (0.265g, 75%) 

APCI-MS m/z: 447 (M+H)*. 
18 9 {'it^m9 0) 

7 7(DTM5 tmmi^\^r. mmms ex'^htitcit-^ms 9 (0.265 g, 

0.593 mmoDi^SiTJ^ 4 mol/L ll:{b7K*-g^^^^/^^l^(10 mL) J; . 'fb'g'i^e 0 
(0. 195 g, 86%) ^Wco 
APCI-MS m/z: 347 (M+H)*. 

^JS«?39 0 ({b-a-i^gi) - 

mmm sit mm^ vx. mnm s 5 xn^titdt^m s e (274 mg, 0. 724 

mmol) , \i'Vi^y (0. 185 mL, 2. 17 mmol) , 5 - :/ o 1/ y /l':^^ n 7 K (0. 242 mL, 
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1. 81 inmol)*5 J; b P (0. 324 mg, 3. 95 mmol) X. 0 . {b-^-^J 9 1 (0. 267 g, 

80S&)<^#fc:o 

APCI-MS m/z: 461 (M+fO*. 

mMm9 1 ({^-^-#19 2) 

^ji^il 7 7 coxa 5 ^ U'X, ^jfe^"!) 9 0 b ttfc^b-a-tJ 9 1 (0. 267. g, 

0.580 inmol):^J;tJ« 4 mol/L itfbTK*- W^^^/V^^dO mL)a;l9. -fb-a^tJ? 2 
(0. 181 g. 79%) ^#fCo 
APCI-MS m/z: 361 (M+H)*. 

^iSM9 2 Gb-a-tig 3) 

If n-zl- (0.0153 mL, 0.221 mmoD^DMFd jaO\^W-M\^.. T^^it-T hV^J^-^ 
(11. 1 mg, 0. 278 .mmol) ^Ml^. QX:\Z.f^ Ufe„ ^^V^X% 1 9 T*#^tufc 

'fk-artJ s (30. 5 mg, 0. 0631 mmol) ^^B;t^ ^M-Xn 4S^mmW\^tc, ^Ji^m^:^^ 

fitcBM^iy y >Jr>;^7 7 A rJ' C2 h jJ^y 7 ^ — (^ o p ^ J, — /w= . 

40/1) T-^M-rS :i ^ <fc . it^m 9 3 (0. 0054 g. 19%) ^m^o. 
APCI-MS m/z: 455. (M+H)'. 
mMm9 3 (^^-8^9 4) 

9 2 i: VX. 1 9 bfltcit^(^ s (33. 2 mg, 0. 0686 

mmol) . 4 ^ ^y^—Zl-ilS. 1 mg, 2. 81 mmol) *3.j;t;?7K^>fbt- h P ^.A (U- 1 mg, 0. 278 
mmol) . i:^< it^m 9 4 (12. 4 mg, 40%) ^m^o 
APCI-MS m/z: 456 (M+H)^ 

mmm9A {it^m9^) 

^nmAkmm^\^X. ##^?!l8t?#biT.fdb'g-tJg(50.0 mg. 0.124 mmol), 
(0. 090 mL, 1. 57 mmol) ^ 2 — t* =i y JVT 5 (0. 0650 mL, 0. 968 mmol) *5 <t TJ^ 
h y T-fe h =3E^i>'7K^'fk;*^7*-^ h y ^7 A(116 mg, 0. 547 mmol) J; Ki . it-^^ 9 5 
(42. 5 mg, 69%) ^#fc„ 
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APCI-MS m/z: 496 (M+H)^ 

4 t I^^IJILT. 8 X-'^hfltzit^^ g (50. 6 mg, 0. 125 mmol) . 

g^M (0. 0450 mL, 0. 786 nunol) . 3 - 1" =3 y jVT ^ V (0. 0650 mL, 0. 968 mmol) ^ J; 

h y r-fe h =^;>'7K^'ft3^ t^^^ b y >> A (128 mg, 0. 603 mmol) j: 9 . -fb-a-tl 9 6 
(56. 0 mg, 90%)^#fCo 
APCI-MS m/z: 496 (M+H)*. 
^M^>|9 6 (>fk^9 7) 

4 ^ H^iC LT. 8 X'^ fjtl/fc^b^ife g (100 mg, 0. 248 mmol); @^ 

(0. 090 mL, 1. 572 mmol) ,'(S)-(-)-l-7:n ^)Va^^)Vr 5 (150 mg, 1. 24 
mmol) 43 j:tJ^ b y T-fe h =3^ v^TK^-fb^i^ "^^-t \^^)'^^ (210 mg, 0. 992 mmol) i »5 . 
jb-a-tig 7 (50 mg, 40?i)#fc„ 
APCI-MS m/z: 509 (M+H)*. 

^W!!9 7 (^k-a-^gs) 

4 l^lifc Ur . ##^J 8 t?#P>|xfc>fb-a'i^ g (101 mg, 0. 250 mmoDv W 
^(0. 0900 mL, 1. 57 mmol), 3 -T ^ 7 f y v?^(138 mg, 1. 47 mmol)*5<J:t)« f y 
T-fe h ^'>7K^^b4^ h y !J7 A (214 mg, 1. 01 mmol) J; 9 > jb-g-^ 9 8 (96. 7 mg, 

80%)^#fCo 

APCI-MS m/z: 425 (M+H)\ 
Ilii^j9 8 (>fb^i^9 9) 

##^J4 UT. ##^J 8 T'#^iL:/fc^b'^i^ g (102 mg, 0. 253 mmol) . 

^(0. 090 mL, 1. 572 mmol) . 4 - (T ^ / ^ f^/V') 1:° y v?:/ (136 mg, 1. 26 mmol) 
^i.n h y T-fe: y^l/imW^-^'^U'^ y y a (214 mg, 1. 01 mmol) J: 0 x -fb-^^ 
9 9 (96. 8 mg, 77%) ^#fCo 
APCI-MS m/z: 496 (M+H)^ 
^m^il9 9 (-fb-a-i^lOO) 

##M4i:I^#(e:UT. #%.'^!l8T#e>tlfdb-a"^g (490 mg, 1.21 mmol). |^ 
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^(0. 420 mL, 7. 34 mmol) ^ t"-^y V- 2 (606 mg, 6. 05 mmol) doO;!)^ h 
y T-fe h h])^J^(1.02 g, 4. 84 mmol) J; ^ , >fb-^/^ 1 0 0 (563 
mg, 95%)%#fc, 
APCI-MS m/z: 488 (M+H)^ 

HJgfili 0 0 ({b-a-tJi 0 1) 

##f>|4i:I^^J-UT. ##«?il8-e#e>tl.fc:^b'^tJg (lOOmg. 0.248 mmol), 
^(0.0900 mL, 1.57 mmol), 1 -Tir^/Vf^^ v^^-dSQ mg, 1.24 mmol)*5j:t;? 
h])r±V ^v^Tk^-fk*; h y A (210 mg, 0. 992 mmol) j; *) . it-^m 10 1 

(110 mg, 85%)^#fCo .. . 

APCI-MS. m/z: 516 (M+H)\ ' 
^iailOl (^fk-a-tJl 0 2) 

4tmm\^VX. 2 2 -^'^h^fz.\'C^m v (0. 249 g, 0. eeS mmol) , . 

|^^(0. 240 mL, 4. 20 mmol) , -v^cn^/VT ^ (0. 243 g, 3. 32 mmol) *5 J; -a« b y T 
b ^i/TK^'fb^ "^M^ h y iJ^ A (0. 562 g, 2. 65 mmol) J: «5 , KC^^ 1 0 2 (0. 236 
g.. 82%) ^^#fc„ 
APCI-MS m/z:- 433 (M+H)^ 
^»!ll 0 2 ('fb'g'^l 0 3) 

%WS^ 10 1 -e#e>nf::'fb'a'#J 1 0 2 (34. 3 mg, 0. 0793 mmol) ^ / -/U(0. 5 
mDlC^^b. ^-fb-fey 1> A(III) • 77K?P#J(29.5 mg, 0. 0793 mmol):feJ;T^7K^{b 
2j^!j7^-^hy i>i^(30.0 mg, 0.793 mmol) ^jjP;t. ^^-C 1 B#K^#UfCo W,"^^- 

^^^^i±^* Ufco y ;^ 7Ai5'p-x'b:^^7 7^-(i5^DP ^/V-A/ 

J -71^=90/10) Tffi^-f 5 ^ J: 19 , 'fb-g-^ 10 3 (15. 1 mg, 52%) 'lr#fcio . 
1 0 3 (^b-a^#Jl 0 4) 

ri) 1 0 2 -Xr^t btLfcfb-o-tl 10 3 (15. 1 mg, 0. 0415 mmol) ^v^iJ^ P n p{ ^ V 
(0.5mL)li:^jiib, QX>\a^n\A^o ^(n>^mL\^. t"y v':x(0. 0128mL, 0.150 mmol) 
b y P« ^/I'T-fe^/KO. 014 mL, 0. 125 mmol) ^Mtl, 15 f^f^^ 
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n D /Jn/v ^ J -;v=90/io) :i a: ic: J; 9 X {k^^^ l o 4 (9. 20 mg, 

AP-Ms m/z: 447 (M+H)*. 

10 4 {.\\L-^m 10 5) 
4 ^ nWi^ UT. 8 T*# htltcit-^m g (50. 1 mg, 0. 124 mmol) . 

@^^(0.0450 mL, 0.785 mmol). 4 -^^/VT ^ / P^^/Vt'y i^^'CS^ 4 mg, 0.620 
mmol)*5 J;t;^ h])T±h ^iy:i^mit:^^m't h y ^7 A (105 mg, 0. 496 mmol) J: D . 
^b-a-tJl 0 5 (51. 4 mg, 79«) ^#^Co 
AP-Ms m/z: 524 (M+ H)*.. 

#%f !l 4 t LT. ##^J 8 btb:rc>fb'a'i^ g (0. 0502 g, 0. 124 mmol) . 

l^m (0. 045 mL. 0. 786 mmol) , y 7° n hVl^T ^ > (0. 0542 g, 0. 622 

mmol) ^XXJ^hVT^ h^i^7kmi\:,^^mi- h P (0. 105 & 0. 496 mmol) X*) s 
>ft;-g-«^ l 0 6 (0.0435 g, 74?S)^#fCo 
APCI-MS m/z: 475 (M+ H) \ 
•^^^10 6 (^k-g-JfelOT) 

4 ^ l^illJ: LT. 8 -e# ^tiVci'fk'a^i^ g (0. 0710 g, 0. 176 mmol) . 

@^M(0. 062 mL, 1. 08 mmol) , 2 - (^f^/l^T ^ / ) y — yW(0. 0784 g, 0. 880 mmol) 
*5 it)? T-fe h ^Sr-^TK^-fb^ ^mi- h y l> A (0. 149 g, 0. 704 mmol) J: «5 . it'B' 

1 0 7 (0. 0572 g, 68%) l:#fCo 
APCI-MS m/z: 477 (M+ H) *. 
^»!ll 0 7 ({b-a-tll 0 8) 

m^m 4 1 mm\^ ux. s x-'^^titdt^m g (o. 0750 g, 0. ise mmpi) . 

@^g|(o:065 mL, 1.13 mmol), i^oi^J^y —/l^T^ >' (0.0978 g, 0.930 mmol)*5j;U^ 
V])T± h^i^7i<i0i\:^^^i- h y l> i>> (0. 158 g, 0. 774 mmol) i. 19 . it-^-^ 1 0 
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8(Q. 0708 g. 77%) S:#fCo 
APCI-MS m/z: 493 (M+H) *. 
mMmiOS (.{b-a-^ll 0 9) 

4 t LT. ##^J 8 V^^htitcit-^^ g (0. 0985 g. 0. 244 mmol) , 

i^^(0. 090 mL, 1. 57 mmol). D^P tVVT ^ >'(0. 0700 g, 1. 22 ramol)*3i;t/ 

hVT±h^iy:^mit^^mi-hV^J^(.0.207 g, 0. 976 mmol) <3; !9 . it^miO 

9 (0. 0772 g, 71%) ^mtco 
APCI-MS m/z: 445 (M+1) 

^igfiji 0 9 , «b-a^!^i 10) 

0^m4tmm^VX, ##^r!i;8T*#bttfc{b'a't>.g (0.0516 g, 0.128mmol),. 
g^^(0. 0450 mL, 0. 785 mmol) . v^^ ^7VT $ 7 ^/UT ^ V (0. 0654 g, 

0: 640 mmol) *5 J: TJ? h y T-fe h ^ v-TK^jb^^ b y !J7 A (0. 109 g, 0. 512 mmol) 

J; ^ . -fb-a-^ 1 1 0 (0. 0523 g, 82%) <^#fCo : 
APCI-MS m/z: 490 (M+H) \ 
Hm^Jl 1 O^b-a-^)! 1 1) 

4 ^ I^^^J: Lf> 8 -e^^ttfc'fb'a'tJ g (0. 0507 g. 0. 126 mmol)\ 

g^^(0.045 mL, 0.786 mmol), v'-f y T'a tVUT 5 i/(0. 0637 g, 0. 630 mmol)*5j: 
15 h y T-fe. b ^i^TK^ibJJ^ h y A (0. 107 g. 0. 504 mmol) J; 0 . 1 

1 1(0.0133 g. 22%)Sr#;/t„ 
APCI-P m/z: 489 (M+H)*. 
«^J1 1 1 ({b^«^l 1 2) 

HiSfll 10 8 -^'\^hfvtz.\^-^m 1 0 9 (0. 0452 g, 0. 102 ramol) a n:^^^? >- 

(2. 0 mL) \ZMU U> T-fe b T)\^f t K (0. 0225 g, 0. 51 mmol) . ^W. (0. 038 mL, 0. 664 
mmol) :i3 it^ h y T-fe b ^->7K^^bJj^ "^m-T b y 1^7 A (0. 152 g, 0. 717 mmol) -^nX. 

m^-x: 24 B#r^a#ufco mmcm^^mim-r h y ^^atk^o mL)4oj;t/7k 

(3mL)^;!JDx.. B^^^^/l^T^ttttibfCo ^a^^7KT-?5fc?t Lfc^. «fifg^-^ h y 
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^(^X2u ^.?vK/^ ^ J -/v=9/i) x-mm-r^ :itKx \)\ it^m 1 1 2 

(0.0283 g. 59%)Sr#fCo 
APCI-MS m/z: 473 (M+H)*. 

mnmi 1 2 i^t^mi i s) 

4 t LT. S -e#^tV-^db'^#J g (0. 0760 g, b. ISS mmol) . 

(0. 065 mL, 1. 14 nmol) , 4 - ( 2 - T 5 / ^^'^M ^/l^:^ y (0. 122 g, 0. 937 
mmol)*5J:t/ h y T-fe b=3{^i^7K^>ffci^!J'*^ N ^ ^J^(0. 159 g, 0. 752 mmoi) J: D . 
'ffc-a-^ 1 1 3 (0. 0673 g, 69%) ^WCo 
APCI-MS m/z: 518 (M+H) 

llJi^iliia (>fk'a'i^ii4) 

4 instil LT, 8 T#e);rbfc^b-a't» g (0. 0750 g, 0. 186 mmol) . 

11^(0. 065 mL, 1. 14 mmol) . 1 - ( 2 - 1 Kp h'^y v^^- (0. 121 g, 

0.930 mmol):i3 j;t;5 h])T± h^i^'lim^t^'^B'^ h V 1>A (0. 157 g, 0. 744 mmol) 
<fc > it^m 1 1 4 (0. 0702 g, 73%) ^mco 
APCI-MS m/z: 518 (M+H) 

mmmii4 ut^mi is) 

##^J 4 t UT. 0^^m S t?# bttf^iib-a-tl g (O. 0748 g, 0. 185 mmol) . 

1^1^.(0. 065 mL, 1. 14 mmol) . 2 - V }f/VT 5 y ) / (0. 0954 g, 
0. 925 nmol)*5 J;t; h})T± h^i^TKBitt- '^Mi' V y A(0. 157 g. 0. 740 mmol) 
i 19 . ih-^m 1 1 5 (6. 0626 g, 69%) ^#yc:„ 
APCI-MS m/z: 491 (M+H) 

mmn 1 5 at-^mi 1 e) 

Ahmm^ Ur, a t?# hfl1t\\:,^m g (0. 0760 g, 0. 188 mmol) . 

1^^(0.065 mL, 1.14 mmol)^ 1 ^/U^^f ^yi^i^ (0.102 g, 0.940 mmol) 
*5 J;tJ^ b y T-fe b ^i/imit^'^M'T VV^MQ. 159 g, 0. 752 mmol) <t !9 ^ it^ 

1 1 6 (0. 0597 g, 63%) ^^fdo 
APCI-MS m/z: 502 (M+H) *. 
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116 ({b-a-^ii?) 
mMm 8 1 tmm^^^x. mmm 102 x*mhtifcit^m 1 0 3 (0. 0421 g, 

0. 116 mmol) . f V i^y(.0. 0135 mL, 0. 167 mmol) , 4 -:/n^:/^ y /I'^ uy^i K 
(0. 0161 mL, 0. 139 nmiol)*3 iD^^-^* h P !>A (0. 324 mg, 3. 95 mmol) J; ?) ^ it^ 
#11 1 7 (0.0108 g, .22%)$r#fc„- . 
APCI-MS m/z: 431 (M+1) . 

mmmi 1 7 ({b-a-tii is), 
m^m4tmm\z.\.Xs ###^]8-^#e>ti.s^b-a't!g (o.69i.g, 1.70 mmpi). 

^(O.eOOraL, 10. 5 mmol). 1- (t e r t Kdrv';«7.?V'/J<c^/^) f^y v^i/(l. 58 
g, 8.48mmol):fcJ;D?hyT'fehdri/7K^<b5l^e7^-:?-by !>A(1.44 g, 6. 79 mmol) 
J;>9s -fb-a-i^l 1 8 (0.975 g, 99?S)^#fCo " 

APCI-MS m/z: 574 (M+H) ^ / 

mMm 37 1 mm\^ ur, ^Mm 117 -tf^i ti/:fe'fb-a^ 1 1 s (o. 975 g. 1. 70 

mmol), h y :7/U:t^^^(.20 rsL):idXX^-J^ n n ^ (30 ml) j: «? , it^H^ 1 1 
9 (0. 749 g, 93%) ^%ito 
APCI-MS m/z: 474 (M+H) *. 

mmmi 1 9 ati^mi 20) 

MMm 1 1 S X^htltcit-^m 119 (0. 051 g, 0. 108 mmol) ^iP^ n u ;^ ^1/ 
(2. 0 mL) bfCo ^V^-e. t° y V (0. 0175 ni, 0. 216 mmol) *5 J: tJ^i^jk-Y V 

y^^y/W (0.0137 mL, 0. 130 mmol) ^ 0*C-eiPx.. 5 ^^^#LfCo 

(;ilmol/L^m:feJ;TJ^7fc^iPx> ^i3njJx;VAt?^fflbfCo ^t^^^-T^gfe^^Ufc 

hi/yy-f- (^.nnj}>/WA/;><^y-/V'=9/l) T'Jfta^i-Sii^lcj; -fb-a^tJ 
1 2 0 (0. 0475 g, 81%) ^#fc„ 
APCI-MS m/z: 544 (M+H) ^ 

12 0 (f b-a-i^ 12 1) 
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MMm list mm\^ tr. m^m us x^Whtitc^t^^ 1 1 9 (o. 0508 g, 

0. 107 mmol) . M'Vi^y (0. 0173 mL, 0. 214 mmol) ^3 X T^^ItK 7 /W:^ p @^ ^ 
(0. 0181 mL, 0. 128 mmol) i «3 . it^m 1 2 1 (0. 0471 g, 77%) lr#fco 
APCI-MS m/z: 570 (li+H) \ 

12 1 iit^l^l 2 2) 

119 ^l^lilcLT. ^Wlll 1 S-e^btlfc-fk-a-t^l 1 9 (0.0527 g, 
0. Ill nmiol) , h y ^ V (0. 0311 mL, 0. 223 mmol) *3 J;TJ^^ n n ^M;^ ^JV 

(0. 0103 mL, 0. 133 mmol) i •? . {"C^m 1 2 2 (0. 0912 g, 82%) ^#fCo 
APCI-MS m/z: 532 (M+H) \ 

%mm\22 «b-a-t»12 8) 

\ 1 9 i:|^^{CUT. \ 1 8-e#^>ttfc^b^tll 1 9 (0.0519 g, 

0. Ill mmol), fc:°y v^^- (0. 0178 mL, 0. 220 mmol)*5 j;tJ^;?{ ^-T^/l^^::^/!^:^ P 
K (o! 0102 mL, 0. 132 mmol) j; 9 , 'fC^^a 1 2 3 (0. 053i g, 88%) ^#fCo 
APCI-MS m/z: 552 (M+H) 

12 3 {KC^mi 2 4) 

1 1 9 i:ll^i;iL"C. ^'mn 1 8'e#fD^:/c:^b'g-tii i 9 (0.0502 g, 

0. 106 mmol)\ h y o^^/VT $ >'(0. 0212 mL, 0. 152 mmol) J;U^v^^ ^}Vtl?V/<^^ 
^;V^uy^ K(0. 0117 mL, 0. 127 mmol) J; «9 . 1 2 4 (0. 0450 g, 78%>^Sr# 

APCI-MS m/z: 545 (M+H) \ 

12 4 (^fb-B-tll 2 5) 

?-|| 1 1 9 i: l^litJl LTs 2 7 T*# ^ ttfcjb-a-t' 2 7 (0. 0416 g, 0. 0875 

mmol) . h y =^^)\^T % (0. 0237 mL, 0. 170 mmol) *3 J; XJ^mtT-^'^/^ (0. 00933 mL, 
0. 131 mmol) J; >9 , it^^ 1 2 7 (0. 0355 g, 78%) ^W^o 
APCI-MS m/z: 518 (M+H) *. 

125 (^b'^tJl2 6) 

Till 1 9 tmm^^i^x. mmmi i av^^hfitcit^i^i 1 9 (0.0511 g. 
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0. 108 ipioD.s > y ^J^^/V^ ^(0. 0218 mL, 0.158 mmoD^B iU^n D. 
7^ K.(0. 0135 mL, 0. 130 mmol) J: D , ^Y.-^^ 1 2 6 (0. 0491 g. 84%) ;Sr#j'Co 
APCI-MS m/z: 544 (M+H) \ 
mWSM 2 6 Wb-a-^l 2 7) 

##^J 4 ^ lUillC UT. ##^J 8 T*# b*T.fcjk-^t» g (0. 0511 g. 0. 127 mmol) . 
@^^(0.0520 mL, 0.908 mmol)x N-^i^^/V'T^ >' (0.0769 g, 0.635 mmpD^oJ: 
tl^ hi; T-fe > ^ v'7K^'^b^i^ by l> i^ (0. 108 g, 0. 508 mmol) J: ^ . jl^^tJ 1 

2 7 (0. 0541 g, 83%) ^^fc„ 
APCI-MS m/z: 509 (M+H)*. 

%mn2 7 iAt-^mi 2 8) 

^JS#"!|1 1 1 tPlttCLT. 1 SX*'^^flfL\\:,-^mi l 9 (0.0757. g, 

0. leOmraol) . |^^(0. 0650 mL, 1. 14 mmol) . -fn \f:^l>'T ;Vy^\l K(0;.0465 g, 6. 800 
mmol) jSitJ? h y T-fe. V^i/imit^t^M^- V 3 A (0.203 g, 0.960 mmol) J: 9 
'fk-^i^l 2 8 (0.0634 g, 77%)^#yt„ 
APCI-MS m/z: 516 (M+H) \ 

mMmi2s «b-a-^i2 9) 
^Mmi 19 1 mm^\^x, mMm 1 1 s T?#.?>tbfc^k'a'tJ 1 1 9 (0. 0502 g, 

0. 106 mmol) ^ h y ^'f'/VT % V (0. 0212 mL, 0. 154 mmol) :^ JttJ^^^^ u-fxx/<l/'fy 
;V:^=i;U^ ny^ K(0. 0115 mL. 0. 127 mmol) «3 . ^t^^ 1 2 9 (0. 0504 g. 88%) 

APCI-MS m/z: 542 (M+H) *. 

129 ({b-a-tJl 3 0) 

111 tmm\^\^x, mmm2 Qx'^hM\t-^^2 9 (0.122 g, 0.264 

mmol)> 1^^(0.099 mL, 1.74 mmol). T-fe hT/^-rt K (0.0581 g, 1.32 mmol):j3 

J: h y T-fe h ^i^imit'^^ ^mi- h y A (0. 335 g, 1. 58 mmol) X t> . it^m 1 

3 0 (0. 0942 g, 73%) ^4lfj:„ 
APCI-MS m/z: 491 (M+H) \ 
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MMmis 0 (it-^mi 3 1) 

2 4 ?>tT.:fc'fb-a'# X (50. 2 mg, 0. 116 nmol) ^ V/VsLy (2. 0 mL) \Z. 
^i^ V, i;?3i^;vr $ y (0. 024 mL, 0. 232 mmol) *5 itJ^v'^ a^::^;^:^:^:^ y /^Ti^ 
K(0.025inL, 0. n6iimiol)^lr;!JD^s80t:rM#r^11#L;/S:„^/;£;^(^:7K:}3itJ?lmol/L 

^7 7 ^ - D n TlK/VA/T-fe h h y ;V=9/1) T'^MI"^ - a; (Jl i «9 ^ it^^ 
1 3 1 (0. 0235 g. 40%) ^%fCo 
APCI-MS m/z: 503 (M-H)". 
^^?-!ll3l (it^mi3 2) 

0^m4 tmU\^\^X, ##^J2 7-e#&tl/fc'fb-^t'a a (20 mg, O.OSTmmol), 
@^^(0. OlS nL, 0. 23 mmol) . — /KO. Oil mL, 0. 18 mmol)*5 j;!)^ 

h y T-fe h^i^yk^it^^^^i- h y !>A(34mg, 0. 16mmol> J: 9 ^ ^fb^tJ 1 3 2 (13 
mg, 60%)^#fc„ 
APCI-MS m/z: 579 (M+H)*. 
MMmi 3 2 iit^mi 3 3) 

13 1 -e#bttfci'fb;'a'^ 1 3 3 (11 mg, 0. 019 mmol) ;lr T H F (0. 5 mL) {Z. 
y'yv:ff-/i^Ty'e=^^J>.y;v:ty^ K(1.0mol/L THF^, 0.029mL, 

0.10 mmoi)^;!jpx.. muvAo^mmwi^tco Rjt^m^m±Mmu nmt^wm 
tiJij; 9. vc^mi 3 3 (10 mg, '^■m.m^'^ito 

APCI-MS m/z: 465 (M+H)*. 

4 t I^^J- LT, 2 7 -e#^;h.fC'fb-a'tJ a a (25 mg, 0. 047 mmol) . 

g^i? (0. 027 mL, 0. 47 mmol) , 3:5^ l^i^-^T ^ >' (0. 016 mL, 0. 24 mmol) *5 j;T^ h y 
7± h "C^^i" hV^J^ (45 mg, 0, 21 mmol) X 19 > it^^ 1 3 4 (5. 4 mg, 

20%) ^mit. 
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■ ■ ■ ■ • • 

APCI-MS m/z: 578 (M-tfl)*. 

1 3 2^ I^^HfJl LTv 13 3 T'^f'^^-^k'^^ 1 3 4 (4. 4 mg, 

0.0076 mmoD^x h7 7'f^/^T^^^^!j7A7/V:a-7-Y K(LO mol/L THF^^, 
0, Oil mL, 0. 038 mmol) X^^mt^ ^ ^ J: D ^ it-^^ 1 3 5 (3. 5 mg, 99%) ^WCo 
APCI-MS m/z: 464 (M+H)*. 

mMmi 3 5 (ib-a-tJi 3 a) 

1 -31^;^- 3 - ( 3 ' - i^^ ^/l^T ^ / y n kVU) :^/l':^''M ^ K (200 mg, 1. 29 
rmoD^DMFiZ mL)\mMU 7jC?^T. 3 - v^p( ^/^T ^ / fc:"'::^-^^^:^^!^ 
(100 mg, 0. 646 mmol) HioXm -\i Vn^i/^l^y h ]) T • 1 tKIP^ (198 mg, 

1.29 mmol) ^;[JP XL. nUmX* 5 ^mmWVtZo ^VNT% 5-e^e>tL5^k^ 

o (100 mg, 0. 256 mmol) ^Mx.. ^UX 6. 7 m^W^l^fc, RJtMKmn^l^Ti^ 

V^^yy^ — {^ n H/Jn/V-^,/^ ^ /—/V/r^^^^T =20/0. 5/0. 5) Xl^M^-t 
^t.b\C^^. r 3 6 (109 mg, 87%) ^#fCo 

APCI-MS m/z: 490 (M+H)*. , . 
%mn^ 6 (^b-^tJl 3 7) 

6 3 -e#??tvS'fb'^«fe 6 4 (195 mg, 0. 387 mmol) ^ t e r t -■:ff-;vr7V 
=i-/V(7.8mL)ioJ;t;?lmol/Lmm-lmol/L@^^-^by !J^A^®fl^(pH-3, 2.4 
vL)\Z.mm\^. 7K*{h;5^:l>*•:^ M) !j7iN(293 mg, 7.74 mmol) ^;!jP;t. 50t:t? 1. 2 
B#rBl»bfc„ ^VNT% l^F^lr*i:fJ:;!Km'fb7}^!>*^MJ !J^A(146mg, 3.87 mmol) 

■k2m)BX.tz.'^. z^mm^i^f^o m^=^^;vxm^\^f^o ^ 

= 40/4/1) T'^IMt-^ i: Id j; 19 , >fb-a-.i^ 1 3 7 (78 mg, 48%) .%#fco 
APCI-MS m/z: 420 (M+H)*. 
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fill 3 7 ({b-a-^l 3 8) 



mi^m 8 8^^ mm^ lt. mMm 1 3 e -e#biLSjb'a-i^ i s ? (103 mg, 0. 245 

mmolK i^^tJnp<^y(3:i mL). f?) i^V (0.050 mL, 0.61 mmol). 4 -:/o^y 
^ y /l^i^ n 7 ^ K (0. 071 mL, 0. 061 mmol) :}3XXmMi' h V'^ J^ (50 mg, 0. 61 mmol) 
J: 9 . it-^m 1 3 8 (36 mg, 30%) ^#fc„ 
APCI-MS m/z: 488 (M+H)^ 

mMi^n 3 8 (-fb-a-^i 39), 

1 5 -e# ^)tl§'ft;-^«^ o (90. 1 mg, 0. 231 mmol) n n ^ (3. 6 mL) 
iJl^jllb. v^^' (0.064 mL, 0.81 mmol)*5J;TJ^4 -T'n^-;/^ y /IxiJ' p 7^ K 
(0. 067 mL, 0.058 mmol) ^iBx.; 0.7 NF^it^UfCo KjS^^^l.ZlTK^^niX:. 

^V^-t^ amDMF(6.8mL)t;i^j|?b. ^/V*:y 
><(0.403 mL, 4.62 mmol)*5a:tJ?^m;^7y A (160- mg, 1.16 minol) ^Sr^tJB 5t> 100°C 

-ci.zmrmwLfco Ei^MKTk^m:^.. m^^'f-^^x^i^rnvtco ^mm^^m^ 

imM ^n-^h ^y y ^ -(^uxn fr^jVK/:^ 9 J -7W=12/1) -^m^-f^ - h \z. 
J: «5 . -fb-a-tl 13 9 (31 mg, 25%) <^#fc„ 
APCHJS m/z: 546 (M+H)*. 

^fdi 3 o^b-a-tJi 4 0) 

nifefiii 3 ^hmm^\^Xs^nmx ^-^'^.h^^Kc^moKm mg, 0.277 

mmol) , f y v^XO. 077 mL, 0. 97 mmol) . 4 - n y /W^ P 7 ^ K (0. 080 mL, 
0.069mmol),N->^/Vt'^7v^:/(0.615mL, 5. 54mmol):}3j:-a^^^;«7 y !>A(191 
mg, 1. 39 mmol) J; !? . \\L'^m 1 4 0 (51 mg, 33%) 
APCI-MS m/z: 559 (M+H)*. 

%mnA.<^ (^b'a-tii4i) 
xmi 

4 - p< ^/l^T 5 J @§^(1. 00 g, 6. 51 mmol) ^ 1 , 4 - ''y-^^^ (30 mL) 



95 



wo 2004/111024 PCT/JP2004/008375 
e r t-:/^/V(1.42 g, 6.51 mmol):}o J;.t)« 0. 5 mol/L T^^^t; 

^ - p n /J^/^A/7« ^ y -;i'=30/l-*7/'l) T*^^i-§ ^ 1 1;: <t i9 ^ 4 - (N 
-t e r t-y h^>>;?>/VsJ?^;V'-N-^^;VT5y)^ie(689mg, 49?S)^#fc„ 
APCI-MS m/z: 216 (M-H)". 

:^ (200 mg, 0. 396. mmol) . '1 -ocf^;!— 3 - ( 3 ' - ^/^T $ 7 7° ta tVl-) 
;il;/VjJ?v^^ $ K(185 mg, 1. 19 mmol). N-t Vn^^y^:^^/ h U T)/— 71^ • ItK 
fPtJ(243 mg, 1. 58 mmol)*5j:T^±f2-e#btti'c4- (N- t e r t h ^v^;«7 
/um=^JV~ N - ^/WT ^ / ) gS^ (258 mg. 1. 19 mmol) J: «9 . it^^m 14 1 (137 mg, 
5B%)^WCo. . ■ ... 

APCI-MS m/z: 590 (M+H)*. 

MMM 14 0 T^^^ih'fc'fb'B'i^ 14 1 (84. 0 mg, 0. 142 mmol) ^-J^ n r^ ^ 
(3. 5 mL) U^ M; yji^:^ p (0. 109 mL, 1. 42 mmol) ^Mx., 72 

y^:=:T=20/0i 5/0. 5->2/l/l) Xl^mt^ CI ^ IJI J: D s -fb-g-tJ 1 4 2 (34 mg, 

APCI-MS m/z: 490 (M+H)*. 
^»ill 4 2 (^b'^^l 4 3) 

mMms 7 tmm^VX. ##^1)2 9T*#^tvfc:|b'a-^c c (100 mg, 0.231 
mmol), ^VVyMr^^l^iO.ZSQjDL, 4. 62 mmol)-e^SLfCo ik^^X\ MMMl 
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:T/JP2004/00837S 



4^ K(108 mg, 0. 693 mnol) . N- fc Kn ^rix^y MJ r • 1 TK^tJ (142 

mg, 0. 924 mmol) *3 J:tJ«4 - ^/l^T ^ /gSSItl^lt(116 mg, 0. 693 mmol) tm 
m^^^ :it\cX\). it-^m 1 4 3 (58 mg. 57%) ^#feo 
APCI-MS m/z: 446 (M+H)\ 
^Wdl 4 3 ({b-a-tll 4 4) 

^JS^Fll 3 7 i: l^mtC L-C. 3 0 X-n^iritcit^i^ d d (120 mg, 0. 269 

mmop^hy 7;^:a-cig^^ (0.414 mL, 5. 38 mmoI)T*^a;3lLfCo ^V^-e^ ^JIMl 3 
5 tmm\^VX. l-:3i^7l— 3- (3' -v^pif-yWT^.yT'ntVV) 
5 K (126 mg, 0. 807 mmol) . N - 1 Fn ^i/^yy^ hVT • 1 7KfP«^ (165 mg, 
1. 08 mmol) :i3 i.XJ^ 4 - i> ;^ ^fVT 5 / W^^^. (135 mg, 0. 807 mmol) h ^ 

APCI-MS m/z: 460 (M+H)*. . 
MMMl 4 4 4 5) 

4A=tU^=L7—iy—~-:fMe4:2 ms)^DMF(8 nL)Kmm^-^. ^mit±iy^ 
A • 1 7K?P^ (646 mg, 3. 84 mmol) ^ v^^J^ P :/o tWT 5 (0. 890 mL, 12. 8 mmol) 
:$SXXJ^4 -:/n^@g^a^^/^(0. 367 mL. 2. 56 mmol) ^M^. 18. 7 Nf^M# 

(147 mg, 34%)^#fCo 
APCI-MS m/z: 172 (M+H)*. 



±|BT?#bixyciN-:X^D7'n tVV- 4-T$yiS^^9^7^(133 mg, 0.777 
mmoD^l, 2-i?^titi3u^:^X8 wL)\^^mU @^®?(0.289 mL)s t-fe hT/^x 
fc K(0.218mL. 3.89 mmol)*5j:t;5}> y x-fe h^i^7kmt:^^Bi- h V ^ (988 mg, 
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-oi^/l^- 4 - r ^ / @im^^/^(105 mg, 68%) ^#fCo 
APCi-MS m/z: 200 (M+H)\ 

±IBT#btbfcN-v'^ P^n tf/V—N-^^/l^- 4 -T 5 5^/1^ (105 

mg, 0.527. ifflnol)^^^y— /W(5.3 vL)\zM%\^. 4 mol/L 7K^^b;«7 U ^7 AtK^^ 
(0. 395 mL, 1. 58 imnol) SrilP;t. 50°CT 40 ^"f^W^ bfCo mM\^ 4 mol/L 
@^^a::^;u^^.(0.791 mL, 3.16 mmol) ^;!p;tfc^. *lfl±lLfc:@#:^5SlJbx h^. 

^(102 mg. 93%)^#fc:o 
APCI-MS m/z: 172 (M+H)*. 

M. (121 mg, 0.234 mmol)^l-:3i^/V-3- (3' -V':^f-)VT% J-fxi\fjV) 
:P.jV-^-M % K(73 mg, 0.47 mmol)^ N-t KP=3r-^^y)/ h y T>^-/^ • l7K?P 
#?(108 mg, 0.702 mmQl)*5J:t^±|a-e#?>tlfcN— S^rJ^ n:/n fcW-N-^^/^- 
4 - T ^ 7 (97. .1 mg, 0. 234 mmol) t SiS $ ^fc^, >^ n -7 h 

^vy-( — {^^^ TK/PA/pf -/V/T ^^^c=:T=15/'0. 5/0. 5) -CJ^^rf 5 

^ J; "9 X ^b-a-i^ 1 4 5 (47 mg, 37%) ^%f^. 
APCI-MS m/z: 544 (M+H)*. 
^iS«r!ll4 5 (<b'^i^l4 6) 

##^J 3 1 btLfcfb-^^mc^:^^:^ (500 mg, 1. 21 mmol) ^-J'^nnyK^l^ 
(5 mDJC^^U 7X^Tx fc'yv^iX (0.431 mL, 5.33 msoD^X.Xj'i^^ nu :^ ^ 
(5 mL) jei^^Ufc^ n n 5ii^4 -:=^ b n :7 31^/^(293 mg, 1. 45 mmol) ^iDx.. ^ 
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y(— (^=¥i^>'/g^^J:^;^=9/l-»4/l-^7/3) x^'^Uir^ ^LbKi:^. it-^^ l 

4 6 (460 mg, 70%)^#fc„ 
APCI-MS m/z: 542 (M+H)'. 
^ife^ri|14 6 (it^mi4:7) 

MMM 14 5 T^^^fcit-^^ 1 4 6 (74 mg, 0. 14 mmol) ^i^^ un :A ^ 1^(1,5 
mL) K^M U 1%:^^}VT $ ^yimWL (0. 022 mL) ^;(JBx.; ^tg.T' 1. 5 nXiiWi' \>tCo 

1 4 7 (22 mg, 36%) ^#fc„ 
APCI-MS' m/z: 448 (M+H)*. 
^ife^lll 4 7 ({b-^tJl 4 8) 

^ii^J 1 4 6 |^^l;:bT. ^JfefO 14 5 X'^hML^akm l 4 6 (72 mg, 0. 13 
mmol)43<fa?a:^ V>'i>r 5 >'(0. 053 mL, 0. 80 mmol) J: ^ , 1 4 8 (48 mg, 

78%)^#fcio 

APCI-MS- m/z: 463 (M+H)*. 

^ifeflll 4 8 (jb-a-tll 4 9) " 

^Ml4 6 t|^^J;iLT. ^»Jl4 5T*#^ttfc:^b'a'%14 6(71mg, 0.13 
mmol) ^XXm, isr- ^/Uoi^ i;?T $ y (0. 029 mL, 0. 26 mmol) J: «9 ^ 'fb-g* 

1 4 9 (54 mg, 84%) ^#/Co 
APCI-MS m/z: 491 (M+H)*. 
^M^Jl 4 9 (^b-g-^ll 5 0) 

1 4 6 i l^lttC bT> ^JSM 14 5 X'^h^tz.W^'^m 1 4 6 (71 mg. 0. 13 
mmol) ^i.Xf'^-T % J J —)V (0. 016 mL, 0. 27 mmol) J: D ^ 'fb'^i^ 1 5 0 (57 mg, 
94%)^#fco 
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APCI-MS m/z: 464 (M+H)*- 

mi&MlSO (ib#/^l,5 1) . . . 

mrnm i46bm^K\^x. m^m 145 -xj^htitcit^m 1 4 e (72 mg. 0. 13 

mmol) :}o cttJ? 1 - ;^ ^/Vf^y v'^' (0. 030 mL, 0. 27 mmol) X. i9 ^ it^^ 1 5 1 (59 mg, 
88%)^#fc„ . . 

APCI-MS m/z: 503 (M+H)*. 

mmmi 5 1 (it^mi 5 2) 
mnm i46t mm\^ u-c^ ^m^^j 145 x-nh^tdt^^ 1 4 e (73 mg,. 0. 14 

inmol):j3j;U^ l. 3 -7°^^^•>'v?T 5 >'(0. 067 mL, 0. 80 mmol) J; 9 > 'fb'B'^ 1 5 2 
(43 mg, 67%)^#fCo 
APCI-MS m/z: 477 (M+H)*. 
^m^^yi 5 2 (-fb-a-tll 5 3) 

^Jfe^J 14 6^ mm\^ UT. 145 Titbttfc^fb-a-tl 1 4 6 (70 mg, 0. 13 

mmol):}3j;y^N, 3 n/N'>'v?T $ >'(0. 032 mL, 0. 25 mmol) 

j: «9 V -fb-a-tll 5 3 (58 mg, 89%).^#fCo 
APCI-MS m/z: 505 (M+H)*. 

mMmi 5 3 (^k-^^ji 5 4) 

##^J 3 2 hfltcit^a^ f f (520 mg, 1. 01 mmol) ^ DMF (20 mL) K^M U. 
3 ^^ti- h y A (3. 03 g, 20. 2 mmol) ^;tlP;t. 100^-^ 7 NF^^#UfCo ^^iC 

iti- h y A (3. 04 g. 20. 3 mmol) ^Mx.. 16. 5 m^MWVtc^. :^^lJ\i:^. 

3 :i ^ {j: J: t) ^ it-^m l 5 4 (74 mg, 15%) ^#fCo 
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^HNMR (300 MHz, CDCI3) 8 (ppm) : 1.28 (s, 9H), 1.32 (s. 9H), 2. 28-2.41 (m, 2H), 
2.96 (dt, J = 8.5, 12.3 Hz, IH), 3.16 (m. IH). 3.38 (dt, J = 7.3, 14.8 Hz. 
IH), 3^53 (m, IH), 4.21 (d, J ==15. GHz, IH), 4.56 (d, J =151 GHz, IH). 7.21-7.38 
(m, 5H), 7.86 (s, IH). 

mMmi 5 4 (it-^mi 55) 

^mmi 3 5 ^|^1il::iLr. ##f!j3 lX^'^hHfcit^S^m(DmW^(m mg, 
0. 240 mmol) . 1 3 - ( 3 ' - ^/V-T 5 7 ^ n tVl^) ;«7/y4^^i;^-r ^ 

K(112 mg, 0. 720 mmol). 1 - 1 Kndre/^i^>^ h ]} T)/-/^ • 1 tK^P^^CU? mg, 
0. 960 mmol) :}o tJ? 4 - v?;^ ^/WT ^ y gg^i^^m (121 mg, 0. 720 mmol) J; 9 ^ it 
-a-i^ 1 5 5 (76 mg. 65%) ^#fc„ 
APCI-MS m/z: 490 (M+H)\ 
^»!ll 5 5 ({b-a-tll 5 6) 

3 6 -e# ^ tufcfb-a-t/ j j (479 mg, 1. 35 mmoiy^DMF (14 iiL) k^M V, 
N- t e r t--f V^i^-^ h ^i^lJ )Vi!r^=^}\^^ y i/^(686 mg, 3. 92 mmol) . N- 
t Kn ;are/^V>^ h y Ty'-/V'(930 mg, 6. 07 mmol)*5 j;t^ l -oi^/V- 3 - ( 3 ' 
- V? p« f^/WT ^ y :/ n tf" 7V) jJk ^ K (566 mg, 3. 6^ mmol) ^iP ^ . ^m^C 

>i^Vv;*7 7 A p t b V >f — (^J' n o /}^/WA/@^^3i^/v=3/7-^2/8) TrM 
i ^ ti:: t) X -fb-^i^ 1 5 6 (160 mg, 2595) -^#^0 
APCI-MS m/z: 476 (M+H)*. 

•mmx 5 6 (jb-a^tn 57) 
^jsM 7 7 c>xm 5 p^^jc LT. 155 t*# e> ttfc^b-a-tJ 1 5 e (160 

mg, 0.336 mmol)33j;tJ?4 mol/L:^'ft:7K^-@^m^^/V'^^(3 mL) J: t) . >fb^«^ 
1 5 7 (40. 7 mg, 26%) ^#fCo 
APCI-MS m/z: 376 (M+H)*. 
^Jfeflll 5 7 ({b-a-tll 5 8) 



101 



wo 2004/111024 PCT/JP2004/008375 

MMmiS 5tmm^VX. ^^mS ? X-Whtltcit^mmmiSlS mg, 1.40 
mmol). N-t e r t-yh^i^-:fV^i^:ti/y^^/^^Vi^>(711mg,A.0&miol), 
N- 1 Kn^v'^^-y' h y r i/— /^(968 mg. 6. 32 nimol)*5 J;t;« 1 -^^/V— 3 - 

(3' -e^;^^/l'T5/:/ntVV) $ K(589 mg. 3. 79 mmol) <]; D . -fb 

-a-i^ 1 5 8 (222 mg, 339i) ^#fCo 
APCI-MS n/z: 490 (M+H)*. 

mMmi 5 8 (jb-a-i^i 5 9) 
^j|^j7 7pxm5tmmi^\^x.. mmmx 5 7-e#e>ti/^ib'a't/i 5 s (222 

mg, 0.453 mmol):j3j;I/4 mol/L4i;^b7K^-@^^^^/V^(3 mL) J; 19 . it^^ 
16 1 (37. 8 mg, 20%) ^"^1to 
APCI-MS m/z: 390 (M+H)^ 

mmmi 5 9 (^fb-a^tii e 0) 

• ##f!|4 i:|l^iJ:b-C.##fll4 2 -e^?>ttfdb'a'^q q.(0.0625 g, 0. 145mmol), 
g^M (0. 060 ml, 1. 05" mmol) , tizfn \f)V7 V (0. 0414 g. 0. 725 mmol) *5 J; 
,tJ« by T-fe h =^ v^Tk^-fb^i^ !^^*•:^ by. l> A (0. 123 g,. 0. BSO mmol) J: 0 . jb-^tl 1 

6 0 (0.0222 g, 32%)^#^o 
APCmS m/z: 473 (M+H) *. 

^^Rjie o, (^b-g-tJiei) 

#^f!|4 ^I^^UlbT. ##^F!l4 2'C#^tufc^b'S'i^q q (0.0448 g, 0.104 
mmol), g|^(0.040 mL, 0.70 mmol) , ^/V-Jj^ y XO. 0536 g, 0. 535 mmol)*5 b 
y T-fe h ^^yismKc^'^^'T h y ^7 A (0. 0880 g, 0. 416 mmol) J; ^ . Wl.'^m 16 1 
(0. 0222 g, 75%) ^Wt^ 
APCI-MS m/z: 503 (M+H) 

\ (^b##)16 2) 

^nm 4 h nm^ lt. 4 2 t# b tii^c-fb-a-t/ q q (o. 0463 g, 0. 107 

mmol)^ @^^(0.040mL, 0,70mmol)x 4 f'/V't'^y v^>'(0. 0536 g, 0.535mmol) 
*5j;t;byT-feh^v'7K^ibJJ^l>^-^hy lJ7A(0.0852 g, 0. 403 mmol) i , 
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1 6 2 (0. 0502 g, 91%)^#fiio 
APCI-MS m/z: 516 (M-HI) *. 

MMmi 6 2 ak-^tii 6 3) 
mmmi 1 1 i:TOi-uT. mmmi 5 9x-#^tb;rcjhi'a't/ i e o (o.oibi g, 

0. 0319 mmol) ^ (0. 013 mL, 0. 228 nunol) , r± h T)V^ t K (0. 00705 g, 0. 160 

inmol):feJ;U^ b P T-fe b=^->'7K^^b^l>^-^ h 1^^^(0.0405 g, 0. 191 mmol) ^ ^ . 
^k-g-^ 1 6 3 (0. 00510 g, 329i) ^#fCo 
APCI-MS m/zi 501 (M+H) *. 
^Ji^lll 6 3 ab-^i^l 6 4) 

xmi 

1 4 (n>TM 1 ^ l^lit- bX. 4 — /V t:""-^ P (0. 721 g, 

3.19 mmol). H^^-v?- t e r t-y9^/^(1.66 g, 7.61 mmol):}3 j:t/v^^ ^/V 
T $ y f y v^VCO. 280 g, 2. 29 mmol) J: «9 v 4 -^^'^'-Y ;V- 1- (tert-^ 
h ^yij )V^z^)V) tr^ y (0. 923 mg, 99%) ^^tfcio 
XS2 ' 

1 (DIM. 1 l^lltt- LT. ±|BT*#ejtt5 4 — <vy^/V- 1 - 
(t e r X--:r \^^/ti)V^^)V) v?i/(1.09 g, .3.77 mmol):j3<J;t^^;^-fe 

^;{7/W/^v?Kii:il:^(1. 44 g, 11.3 mmol)i«5> V (N- t e r t-:/>^ 

i/;{7 )V^^)V- 4 - tf ^ y v^/v) pi / >'=^;^-fe ^ :^7/w-<)/>' (0. 326 g, 24%) 

0^mi(DiM2 tmm\^\^x. ±mx-"<^h^tcy (n- t e r t f 

^ v';& 4 - If^ y i^/V) p« / >^='^:t± ^ UJV/^-/^y (0. 120 g, 0. 331 
mmol). fy v>^^(0. 128 raL, 1. 58 mmol)*5<tt)^:^>fb b y T^^/VT-fe^/VCO. 147 mL, 
1. 32 mmol) J: «9 . 1 6 4 (0. 148 g, 84%) ilr#fc„ 

APCI-MS m/z: 531 (M-ffl) 

il6 4 ('fb-a-i^l 6 5) 
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37 1 mm^ UT. rni^m i e 3 x^nhfitcit^ 1 e 4 (0. 100 g, 0, iss 



inmol)*5 J;tJ^ h V 7/V:^n@^^(0. 300 mL, 0. 317 mmol) J: !9 , it^mi e 5 (0. 0815 

g, 99%)^#fCo 

APCI-MS m/z: 431 (M+H) *. 

^Ji^^Jl 6 5 ('fb-a-tll 6 6) 

mMm ii.it mm^ ux. mMm i e 4 x*^^hfitcit^m i e 5 (o. 0307 g. 

0. 0713 mmol) , b ]) T± h ^i^y^^it:^ ^Mi- h V (0. 0907 g, 0. 428 mmol) , 
(0. 025 mL, 0. 437 mmol) 4o <t XJ^T± h T/l^-r t K (0. 020 mL, 0. 357 mmol) i ^ , 
it'^m 1 6 6 (0. 0220 g, 67%) ^#fc:„ 
APCI-MS m/z: 459 (M+H) \ ' 
^mi6 6 iit-^S^l 6 7) 

MMMl 6 3(^Xa2T*#btt^7ni:=i/l'(N- t e r t h^->:fy 
_ 4 _ t'XL y i^j]^) p{ ^ y >/=^;;^^ 5 ;i(7/W^y (0. 204 g, 0. 563 inmol) ^MtK 

i^ii(2.omL. 21.2 mmi)i,mmu so''cx2mmmw\^tco Bimm^^^m&m 
xmm^. mm:WBM=m-^^}L\^i:~'o . w^^mi^ 7(0.214 g, 85%)^#fc„ 

APCI-MS m/z: 447 (M-Hi) \ 

16 7 (^fb-g-tll 6 8) 
16 6 T*# hWtz.\^-^m 1 6 7 (0. 210 g, 0. 470 mmol) ^ ^ > / —/V' (5 mL) 
til^^b. m'a^^'^J^' 77K^#J(0.175 g, 0.470 mmol) *5 J; TJ^TKmfb^N!:^^-^ 
h y (0. 178 g, 0. 470 mmol) ^MX.^ ^fiX* 30 :9-K^i$Ufc„ ^Mk^i^^t^i^ 

@5feLfCo a^^i/y;^'5^/^;&7i^i5^D-^' bi5'^7 7^--(^t3 0 7}N/ixA/';?{ i$ry- 
;V=9/1) T'MMi"^ ^ J; 0 . -fb-a^^^ 1 6 8 (0. 136 g, 71%) ^#fc„ 
APCI-MS m/z: 405 (M-+fl) *. 
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mMmi 6 8 (i\^^mi g 9) . " 
MMms 6 tmm\^hx.mMmi e 7x-nhtitcit^mi e s (o.iseg. 0.332 

mmol) . t" y V (0. 0652 niL. 0. 806 mmol) J; tJ^i^^b ;^ ^/l^T-fe ^/l^ (0. 749 mL, 
0. 672 mmol) X 0 ^ it^^ 1 6 9 (0. 139 g, 8694) ^#fc„ 
APCI-MS m/z: 489 (M-Hl) *. 

Infill 6 9 Wb-a-tll 7 0) 

m^m 37 1 mm^ t-c. ^JS^?"!) i e s ■e#bHfc^t;'a'ife i e 9 (o. 139 g, 0. 284 

mmol):j3 j;tJ? h y.:7/W';tn@^M(0. 900 inL, 0. 951 mmol) J: 9 . it^^ 1 7 0 (0. 0997 

g, m)^mfc 

APCI-MS m/z": 389 (M+H) \ ' 
MMmi 7 0 (it^!^! 7 1) 

Mmm 1 1 itmm^vx^ mmm i e 9T*#?jtbfci{b'^#ji 7 0 (0.0313 g, 

0. 0806 mmol) . h])T± h^i^T^^it^^^Bi- hV^J^iO. 103 g; 0. 484 mmol)\ 

(0.025 mL, 0.437 mmol)*3 J^tJ^Tir hT/l^xt K (0.0224 mL, 0.403 mmol) j; 
«9 ^ -fb-a-tJ 1 7 1(0. 0211 g, 63?i)^#fco 
APCI-MS m/z: 417 (M+W) *. 
^J6^R|17 1 (it^S^17 2) 

^nM4 3 -e#^il/fe^b-a'tl r r (0. 119 g, 0. 213 mmol) ^ t e r t -Zf'^/VT 
;]y=i^;\^{2.0mL)\cmMi-. N- (t e r t -zf h^i^:i}^\^^=^M o^t^/— /VT 
5 y{0. 329 mL, 2. 13 mmol)So<fctJ?;«; P A t e r t b F(0, 263 g. 2. 34 
mmol)^*P;t. ^i^-t? 18 l^mmWhtCo 7K*5 J: TJ? 1 . 0 mol/L 11^^*0 

-;W=20/1) -T?mM-r 5 r J: 19 . it^^ 1 7 2 (0. 068 g, 58%) 
APCI-MS m/z: 549 (M+H) \ 

17 2 (-fb-a-tH 7 3) 

ns 7 tmm\^\^x.mMmi 7 ixnh^^it^^i 7 2(0.116 g, 0.211 



105 



wo 2004/111024 PCT/JP2004/008375 
nunol) *3 h V 7/^:tn^^(0. 300 mL, 0. 317 mmol) J: ^ i^H^ 1 7 5 (0. 0186 

APCmS m/z: 449 (ItfH) . , 

mmmi 73 at^mi 74) . 

##^(14 3 X^'^btlfcit^^ r r (0. 103 g, 0. 184 mmol) ^ t e r t --f^JVT 
/l.=z-;V(5. 0 iBL)\Z.mm\^s 2-;^;l^:^Zf h^i^/WT $ l^mBMiO. 103 mg, 0. 184 
mmol)*5J:tJ^:Jt7 y "^7 A t e r t h =3{^iX K(0. 206 g, 1. 84 mmol) ^ADx.. ^jgLT? 
ISWmmWLtZo. RStMK7k:3^X-C^1.0 mol/Lil:m^;&Px.. @^^:t5^/^T'ttmb 

9/1/1) Xnm-^ :it},^i:^. it-^m 1 7 4 (0. 0574 g, 6794) ^#fCo 

APCI-MS m/z: 465 (M+H) 

mMmn A 75) 
mmmi 1 \ }in%\^\.x. ^nmA.A-^%hichfz.\^^m^ s (0.218 g, 0.380 

mmoD^N- (ter t -^^ )Vif^^J\^) / >-/^T 5 ^/(O. 306 mL, 1.90 

mmol):j3j:D^:^;i; 1>A f e r t b^i^ K(0. 426 g, 3. 80 mmol) ir^^S^-^irfc, 
^V^T^ ^ji^^il 3 7 nWiC UT. b y :7/l':^ng^^(0. 500 mL, 0. 528 mmol) X^ 
S-r § ;i i 1^1 J; i9 X -fk-a-^ 1 7 5 (0. 0346. g, 46%) ^#fCo 
APCI-MS m/z: 463 (M+H) 

%mm^ ({^-^^117 6) 
m'mw 1 ztnm^\^x. m^m^Axmbti^it'^ms s (0.122 g, 0.213 

. mmol) . 2 - 7« /V;* h =^^)VT % ^^W^^ (0. 122 mg, 0. 107 mmol) ^ ^ -^iJ ]} ^ 
M.t ev t - :7* h ^ V' K (0. 239 g, 2. 13 inmol) J; ^ . it^^ 1 7 6 (0. 0626 g, 62%) 

APCI-MS m/z: 479 (M+H) ^ 

mmmi 7 6 ab-a-^^i 77) 
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2-1: Kti:3rv'T-fe fya:7 >'(1.03 g, 7.60 mmol) ^DMF (50 mL) Ic^^b. 
m7mmh2Q laL, 12.7 iimK>l)*3j:t;«N, N--^P«^/VT^ / 03 g, 

T-fe f =3r i/T-fe: h :7 31 / y (0. 941 g, 69%) ^#feo 

^H-NMR(300 MHz, CDCI3) : 2.24 (s, 3H), 5.35 (s, 2H), 7.45-7.54 (m, 2H), 
7.57-7.65 (m, IH) , 7. 88-7. 95 (m, 2H) . 
1M2 ■ ' • . 

±ET*#^5|tfc2-T-fe: h=ariXT-fe: h ^ (0. 637 g, m^ol) ^ ^ ^ J — 

7^(15 mL)tC^^i?Ls ^;t-fe:^:*/W^v?K:^^i&(508 mg, 3. 98 mmoD^^Px.. ^jg. 

M^b. t°y v'^'CLOO ml, 12.4 inmol)*5j;r;^b y p^^/VT-fe^/l^^n^-r K 
(1.40mL, 11.4 mmoDSrAH^. ^m-C 12 ^^^#L;/t„ ^^JC^fP^m;^^^-:^ 

^V))^ A-e^^i ^^Sr^g* LfCo nm.^ ^y))^ 7 A o b 7" 

1 7 7 (0. 592 g, 39%) ^#fCo 
APCI-MS m/z: 420 (lft-H)\ 

njfe^yi 7 7 ab-a-^i 7 8) 

2 3 T*#^>l^-5'^b;-^#lw (0. 304 g, 0. 806 nnnol) ^v^^ vin;i^Xl5 bL) 
{n^^l N, N' ^ ^)/-/V(0. 539 g, 3. 32 mmol) ^Mx.^ ^ 
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a:.^;U=A/l-*2/.l-^l/l)X*mm'r:5 :Lt\Z.X 9.. ^h^^ 1 7 8 (0. 360 g, 95%) 

mtco ... 

'H-NMR(300 MHz, CDCI3): 1. 27 (s, 9H) , 1. 31 (s, 9H), 5.28 (d, J = 11.0 Hz, IH), 
5.63 (d, J =11. 0 Hz, IH), 7. 00-7, 09 (m, IH) . 7.25-7.45 (m, 6H), 8.03 (br s. 
IH), 8.10 (br s, IH)., 

178 ({^'^'^^17,9) 
17 7 T'#btLfc'fb'a-tl 1 7 8 (30. 8 mg; 0. 0653 mmol) ^i^i^vin:>^^l^ 
(2 mL) K^M 2.-T%J^9/ — /KO. 0784 mL, 1. 31 mmol) ^Mk.^ 3 

W^^^Xi 1 7 9 (27. 1 mg, 89%) %#fco . . 

ESI-MS m/z: 465 (M+H)^ • , , 

17 9 (fb-a^l 8 0) 

%n nWi^ UT. ^JS^^lJ 17 7 -C#e?tbfc{k^t> 1 7 8 (30. 8 mg, 
0. 0653 mmol) *5 iT^N :/ v?T ^ V (0. 138 mL, 1. 31 mmol) J: D ^ 

-a-^ l 8 0 (23.6 mg, 74%)^#/Co . , 

ESI-MS m/z: 492 (M+H)*. 

18 0 (^b-a-tJ 18 1) 

?!l 1 7 8 nWi^ UT. ^ife^^il 17 7 T*#btbyc:<b'a-tl 1 7 8 (30. 8 mg, 
0. 0653 mmol) ^XXJ-X- (2-T^ / oi^^/V) t" n ^ (0. 166 mL, 1. 31 mmol) 
<t ^ . -fb-a-tJ 18 1 (26. 5 mg, 78%) ^#fc„ 
ESI-MS m/z: 518 (M+H)*. 

^m^yi 8 1 (^b-a-tJi 8 2) 

8,.-t?# b tUfcfb-^tJ g (0. 189 g, 0. 469 mmol) ^ ^ / —/V (6 mL) (C^^ 
U 0-p«5^/^t Fndre/7VT^:/:i:@^ii(51.7 mg, 0.619 mmoD^AP^, ^tUT* 
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^ til J: «9 . -fk-^tl 1 8 2 (0. 174 g, 86% ) ^#fc„ 
APCI-MS m/z: 433 (M+H)*. 
Ilifil«?!|18 2 Wb-a-tll 8 3) 

^i^fil 18 1^ nWi^ LT. ##011 8 T*# btv/c^fb-a-^i^ g (0. 191 g, 0. 474 mmol) 
^XXm.\t t ^^//l^T y^:^ ^7 A (42. 5 mg. 0. 612 mmol) J; 0 . 18 3 

(0. 146 g, 73%) ^#yto 
APCI-MS m/z: 419(M+H)\ 
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mm 
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Ml 2 
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=f'^± X-^/W^^'J^^W^m.i.^. 30 g, 65. 1 mmol) /—/l-CSO niL) i:^M7K(50 

iiiL)(Dei'a'^S^lJ:^^U ^i^V^^/l^i^^^i^^/^dT.O mL, 98.2 mmbl):fei;^^^g;^ 
ma.OOmL, 12.0 mmol) ^;!JP;^. ^t^T' 11 ^rHm^bfCo' Wtti bfc@#:^5^U 

xm2 

::^'r/H2. 03 g, 7. 65 mmol) c n >' (40 mL) Ic:^^^ Ux tT P i^^^^ (4. 00 mL, 
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49. 7 nmol) *5 J;t;«ig>fk hV:^ ^Jl'T±f-/y(5. 60 .mL, 45. 5 mmol) ^Mx.s 

a (3. 25 g. 98%)J|r#yt„ 

1 -e# f> tl/c-fb-a-t' a (519 mg, 1. 20 mmol) ^ T H F (10 mL) Ufc„ 
^ (7)^^$r O'Cf^l^&iP Lfc^x V zr^;vr;V% t> 0. 93 mol/L ^ 
^^l^W^ (5.30 mL, 4.93 mmol) ^;tJPx.. 2. 5,PtrBl!S#Ufc„, S^SJ?^le:|ffi7Mm 

il7K?im-^by !>AT*^j^U ^]^^^W*bfco aS^v'y:*<>'/i-;^7 7A 
^ti-rhi}^7 7>f - (-^=3ri^>'/g|^al^/V=4/'l->2/'l) "eM^-Ts ^ihK^y) . 
'fb-a-^b (348 mg, 74%) ^#fco 
ESI-MS m/z: 392 (M+H)*. 
##^J3 ({k^i^c) 

2 X*%h^fz.\t-^m b (234 mg. 0. 597 mmol) ^^V^^nu ^ iJ? :x(10 mL) \Z. 
-i5^nAmt'yi^:^»>iN(783 mg, 2.08 mmol) ^>!JPx.^ ^?i.T' 60 ^P^^# 

{b-a-i^c (155 mg, 67%)^#fc„ 
##fil4 (>fb^t>d) 

##^J 3 ■C# ?3 tbfcib-a-tJ c (55. 8 mg, . 0. 143 mmol) ^ 1 , 2 - n n :3c ^ >' (5 
mL) \Z.^M (0. 0450 mL, 0. 786 mmol) , n - ^ P tVVT ^ (0. 0538 mL, 0. 654 

mmoD^SitJ? h y T-fe V^i/im\t^ ^M^t hV^J^ (130 mg, 0. 612 mmol) ^Mlts 

mm.x 12 mmimi'ito Rmm\^mi^m:^m'r v y a7K^(3o mD ^ip;t. 
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(51. 9 mg, 84%) ^Wco 
ESIHIIS m/z: 865 {2M+H)*. 

^nme ({b-a^t/e ) - . 

" xmi ■ ■■ ■ ■ ^ . 

>'(8. 13 g, 42. 3 mmol) t 5 ;«7;l'/^v? K(3. 86 g, 42. 3 mmol) J; D \ 3 - 

h^ix- 1 i ^:/n/NV y=^;^-fe ^ ;&;w?V'>'(10. 6 g, 

94%)^#fCo ' 

^/V- 1 -T'n/NV >'=^:r-t 5:;i7/W^>/:/(7. 76 g, 29. 2 mmol). t'U i^^(ll. 3 
mL. 140 mmol)43 MJ ^ ^/ur-fe^/l'(14. 4 mL, 117 mmol) J; ^ ^ >fk-a*^ e 

(9.70 g, 77?4)^#:rc:„ 
#%^^!l7 «b-^i^f) 

2 ^ P^tJl LT. #%{3J 6 -e# e,nfe:>fb'a-#J e (1. 50 g, 3. 46 mmol) *5 J: 
y :/^/VT/V ^ l> A 0. 93 mol/L >'^l^ (12. 5 mL, 11. 6 

mmol) J: «5 . it-^m f (1. 49 g, 100%) ^#fc„ 
#%«?!18 (^b^<^g) 

##f!l3 irl^litCUTx ##0II7-T?#b;h.fdb'a't>f (1.00 g, 2.47 mmol)*3j; 
•0?-^ n A^fc' y A (2. 94 g» 7. 81 mmol) J: 0 ^ ^k-^^J g (517 mg, 52%) ^# 

##^!ll©Xmi ^l^^itilUr, 4-:*/l'4^V h:3s^->'-l-:7:n::i/k-l-:/i5' 
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(0. 588 g, 2. 85 imnpl):j3j;TJ«^:^--fe$:^;;V/^>? K (0. 260 g, 2.85 mmol) i !!) 4 
-yz^:=-)V- l ->^i5?/ V=^;^-fe^;^7/^4>^>' (0.700 g, 

88%)Sr#fc„ 

1 (DIM 2 h UX> ±IBT*# btLfc 4 h ^^y- 1 - :7 31 
:=^/l'- 1 - / :/=^;t-fe ^ :/ (0. 700 g, 2. 51 mmol) , t° 1! ''^^y (0. 431 
mL, 5. 34 nmiol):Jo J;t;:^'fb ^ ^/^Tir^/^(0. 549 mL, 4. 45 mmol) !9 , 'ft'^ 
i^h(318mg, 64%)^#fc„ . 

##M1 0 (ik^tJi ) 

2 b UT. 9 -e^^tVf-^b-a-i^h (667 rag, L 49 imnpl) *5 
T^TK^-fb y ^ A T/V $ A (D 1. 00 mol/L -^^f - (3. 00 mL, 3. 00 mmol) 
J: "0 ^ W^'^m i (0. 393 g, 63%) ^m^^ 

ESI-MS m/z: 418 (M-H)". 

3 t mM\^ UT. 1 0 X-Uhtlfci\:^(^ i (338 mg, 0. 805 mnol) 
43j:-0?riJ^ n y a (878 mg, 2. 33 mmol) J; , it^^ j (189 mg, 56%) 

##?ili2 (^k^i^k) 

2-T^yT-fef:7aiy >il:^i^(2. 93 g, 17. 1 mmol) ^T-fe h b y /V(100 mL) 
K^MU -^^-v^-t e r t-:/^/V(5.09 g, 22.9 mmol)*5i:.tJ^4 -i^P^/f 
/WT ^ / f y ':^:/(2. 21 g, is. 1 mmol) =SrAPx. ^mx* 10 v^mUW Ufeo ^iS^^iJ: 

-ci^^Lfcm. iE7k^iffe@l•:^^y ^^Ax^jiL. ^^^^tew^bfco a^s^^^y;*^ 

^/u:^ yJ^^xx-^V-^^y-y^ — (^^f-^^/@^^^^/v=9/'i-*4//l) (iiTM^L. 
2- t-'fV^-y^)V^z=.)VT%J) r-t h7ac7i^(865 mg, 21%) 
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(851 mg, 3. 62 mmol) ^ / mL) \t.Wl^ '^'^^ % iJjV/^'t^ KM^i^ 

(i.03g, 8.04 nnnoi)^;[iDx.. ^iat? 15 ^r^l^^Lfco ^J^;^^^:7K^;lJ0x^ 

^j^^l^ffi^*-r§::^t-<t ^^ 2- (t e r t h=3fv-:^/V4?^;^T^ y) T 
•fe h73i/y='^:^-fe$:&;W^W5|r#fCo #^)ixfc2- (t e r t->^ h^->:^ 
/V7}?ri;vr$y) T-fe- hT-^y V=^:t^^:i;;w^>^Vtri?^ nt2^ i5'^(50 mL) 
J-^^L. f y i^^d. 75 mL, 21. 7 mmol)*5 j:tJ5:^'fb h y ^ 5^;l^T-fe^;t'(2. 23 mL, 

18.1 imnol)$r*n;t. ^Mt?16NFl^^#bfCo Si^^^^^:l&?P^m7Km*:^ f y !>A7K 
^^iP;t. ^S.T'^f>^j:lB#r^^^^Ufc#. #m:^^>'H?ttfflbfCo ^^^^^ 

^ y ti^Ay-)] 7 A D -e. h ^7 :7 ^ — (^^a^f - ^-/g^il^ 9^/^=9/1-^4/1) le: 
T*S^U 'fb-a-i^k OlO mg, 53%)^#fc:„ - 
APCI-MS m/z: 477 (M+H)*. 
#%M1 3 Wb^tlm) 

1 2 -e# bttfc-fk-a^i^ k (369 mg, 0. 770 mmol) ^ v'^ P n ^ ^ (lO' mL) 
\cmn\^f^. ^:(^m^l::hy :7;P:tD@^m(1.0mL)^*n;t. ^ta-C2^^^#Lfc 

'(b-a-i^m^hy :7/V'^D@|M:^(436mg, 100%) i: UT# 

v^!> (II) (125 mg. 0. 559 mmol) HfS XX^ h V y =^ :=:/V/^;^ 7 >f / (317 
mg, 1.21 mmol)^THF(50 mL)(C^^?LfCo ^O^^^idN- t e r t-^ b^i^ 
:^7/l<':<K::^/V'-j3-Ty::^>'(2.07 g, 10.9 mmol), y x.^/l':^X2 1^^(1.61 g, 13.2 
mmol), ^07k(O.477 mL, 26. 5 mmol)43j;t;? ^ y .;<^/V'@^^il7K#l(3.23 mL, 15. 9 
ramol)^;!iq;tfc^. 60'C(ilML. 24 Btr^^^^Uyho SiS^^^^iibfcm. 5^^^: 
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mQ^mykmi-hv i^atk^^^p;!. mm^^'^^^x-t^mvtco ^mm^maim 

3 - ( t e r t --f ;V'^:=.)Vr $ /) - ^o \^is-7 =c J V (X. 85 g,. 68%) 

±IBt?#e)tl'fc3- (t e r t--^ y^^-yiJ fVir^-}VT % J) f;t:7 3:/. 

1/ (513 mg, 2. 06 nunol) ^ 7 —}V (40 nL) iC^j^ bfCo CI <OW^\t.'f-^-^ % 
/^i^m^i^(562 mg, 4.40 minol>^;!JD;t. ^St? 8 ^fsl^^^ Lfc„. S^Sv-^^ClTk^ 

t?mum «J^^#.ia#:(3- (t e r t-'f Y^^y'^jV'^ 

=^;VT ^ / ) t:°;t7 a. / >'=^;^-fe $ ;i;7W^:/>' - 513 mg) ^#fCo #^tbfc 
@#:(O-gi5(198.mg)<lr^:;^jJ' nn^j5^V(10 vL) \C.mm\^fz.o ^©^l^lcik' y i^V 
(0. 300 mL, 3. 73 niinol)*3 J;t;«:i[>fb b ^ ^ ^'/WT-fe 5^/1^(0. 415 mL, 3. 37 pnol) 

APCI-MS m/z: 491 (M+H)* 
##^RJ1 5 ({b^tlo) 

^li^ll 3 7^ LT. 1 4 X%htlfzit^m n (274 mg, 0. 557 mmol) 

idXXf^ hV y^V:tuW^mil. OroL)X<0s o^Y)) y;v:^nm^M.t UX (252 

mg,. 909i)#fc„ 
APCI-MS m/z: 391 (M+H)". 

TkH^b-^ M) A (2. 68 g, 66. 9 mmol) ^tK (2 mL) JC^^ 1 , 4 - V^;^=¥1?- 
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mL) ^M^. ^VN-e##{?i| 9 -tf^bnS^k^tlli (9. 65 g, 22. 3 mmol) ^Mx. 

^5fei^ Ufcm. ;i ^ te: <t ?) it^m P (9. 17 g, 95%) ^,#fc„ 

1 6 l?#e)tl/fcjb'^t/ p (4. 44 g, 10. 2 imnoi) e r t-^^ / -/^ 
(100 mL) Kmm\^> 80'CiaPiftUfCo rKO^tC h V :^^/^^T 5 V(l. 4 mL, 10. 2 
mmol) *5 J; XJ^T -Jiti^y ;^ /J^ y (2. 2 mL, 10. 2 mmol) JiJ ;t ^ 9 

mm^WhtZo Rft^m^U}±T^m\^. 7K(100mL)^JPXL@^m^^;V(300mL)T-i^ 

^a^5^7V=3/l) X-mm-t^ Zt\CX^. it^m q d. 91 . g, 3. 78mmol) ^^tCo 

1 7 T^i^^fcfb-a-tf q (1- 91 g, 3. 78 mmol) ^ 4 mol/L :^>fb7K^-St^ 

^^;K50mL)(^^^L. mm.x*3o^mMvfco mm^^Eb^^u it-^mrco 

:^i?:i:(1.43 g, 3. 24 mmol) l:#fCo 
APCI-MS m/z: 405 (M+H)*. 

##^J 7 -eWbttfc-fb-a-tJ f (508 mg, 1. 25 mmoD ^v^iJ' o n ^ ^^(20 mL) iC 
h y ^i^^^vr $ (0. 251 mL, 1. 80 mmol) ^APx.. OtJlei?^ Lfc„ ^V^T% 
p« :y7.?V:^^=:^;V^f n K(0. 116 mL, 1. 50 mmol) ^Mx.^ ^?aT30 
tzo S^&^^(C7K*5j;-a«l mol/L ll:m^*D;t. :^ n P/l^/i^i^-CttHibfCo ^ilil^^ 

X "9 ^ it^^ s (0. 623 g, 9995) ^#fc„. 
APCI-MS m/z: 484 (M+H)^ 
#%^J2 0 ({b^#>t) 

1 (OXm 2 t Pmiil UT, 6 (DIM 1 T*#btl/5 3 h 



119 



wo 2004/111024 PCT/JP2004/008375 

^=^;v- 1-y =c^=:-/v- l-:fviy<j :/=^;a-fe$:<;7W^>/>'(l.oo g, 3.58 
mmol) ^-^ y:f^]}/^^ny4 ]^ (l. 49 mi, 14. 3 mmpl) *5 J: t^K V > (1. 48 mL, 
n.2 mol) tW^>^ttCo 
^V^T^ ±fBcOSjS:^fifet'^ 5 mol/L 7K»':^ b P !>i^7k^?^(10 mL)*5J:t;^p« 

mol/L (200 mDtC^TU. mmhtzi&^ttWt^^^'^U M^^m-^^t 

J: 9 ^b-a-tJ t (1. 39 g, 99%) ^#fc„ . 
##^!|2 1 ({b-^t»u) 

##^!| 2 OTitblxfcfk-^i^ t (1. 39 g, 3. 55 mmoD^THF (10 mL){C^^UfCo 
::(Dm^KN. 0-i^p{^/Vt KP=¥S//VT5>'il^liL(0.416 g, 4.26 mmpl) *3<t 
TO, N-;&7V7K=/ViP'<5^>^— /V (0.634 g, 3.91 mmol) %^JO;t, ^?a-ei .5 
WmmWVfCo Rii^m\^7i<.^M:^. i^nn/jN/^A-C^mUfCo ^^ii^l mol/L :^ 

m.tiy V ^ "jK^xx'-r ^^"7 7 W - i^"^ CI J -/V=99/'l^ 
95/'l)-C)^M'r^-i^^:J;9^Jt:-a-#u,(l.02 g, 66%)^#fc„ 

#%««J2 2 (^k-^ij^v)- • 

!] 2 1 1?# hthfcit^Hlh u (0. 372 g, 0. 856 mmol) ^ T H F (15 mL) \Z.^M U 

tco :i(Dmm^oX:Km9Vtc^. zK^jki>-fy:/^/^T/i'^^'i7 AO 1.01 mol/L 

^^f-:/^(1.68 mL, 1.70 mmol) 2. 5^M^#bfCo S^&i^lv^ZkiKp 

:j^p-^bi/7 7^-.(-v^f-^/@^^ai^/v=3/i) x-mm'r^:it\^^^. it-^ 

(0.249 g, 77%)^#fCo , 
#%f!l2 3 «l:-^2l^w) 

^Jf|0il 17 6 -^'^^tltcit-^m 1 7 7 (0. 585 g, 1. 40 mmol) ^p^d^/ -;l-(15 mL) 
liZLmMU b^v'F(0.170g, 3.14mmol)^APx.. ^?&t?6^^^# 
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i^w (0.206 g. 39?i)%#yS:o 
APCI-MS m/z: 378 (M+H)*. 

by A (2. 7 g, 67 mmol) ^tK (23 nL) fc^^^ :^ ^ J — (30 mL) 

^jB^fco t.(Dmm^. 9 -e# bttfcik-a-tJ h (254 mg, 0. 567 mmol) ^M:^. 

MUX 5 WmUWLtCo. 1 mol/L 41^(20 inL)*5<tU«7jc(30 inL)>SrAPx. 

sfe?^ ufd^. mmm"^ z.uz.^'o. it^m x (234 mg, 95%) ^mco 

'HNMR (270 MHz, CDCI3) 8 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1.75 (m, IH) , 
2.10-2.35 (m, 2H). 2.50 (m, 2H), 3.10-3.20 (m, IH), 7.23-7.35 (m, 6H). 7.92 
(br s, IH). 

=«>'^^^^yp<^/^(1.00 g, 7.57 mmol), 3- ( t e r t -r/^/^v^P^^/l^v^ 
y/V:^-^-^) :7 31 13:^^(2. 23 g, 8. 84 mmol), V y :73ir^;VJj^>^:7 ^ V 

(0. 280 g, 1.07 mmol)*5j;TJ^i^^/N'7v^!>A(II)(0.10 g. 0. 46 mmol) ^THF (20 
mL) U tK (0. 340 mL. 18. 9 mmol) ^3 j:TJ^07Kfc:V<? J) ^^(2. 30 mL, 11. 3 mmol) 

Bm\z.7i^:^xx^mB^m^mi' h y ?>A7K^?s^ip;t> mm^f-^^xmmvtco m 
mm^mu-kMyi^x^^u m7i(^mm.i-vv^j>^x^m^-^tz.^. mBM^\^tio 

Bm.^ 12 i^ttn^^^ n b ^7 7 ^ - (lil# : Hi-Flash™ column. ^^1^ y-^^ 

^'9-y/mk^'f'/\^=^/2) Xmmt^ ^b\Z.i:^, 4- (3-tert - 

v^p« y /V:^^ y 7 31 c^/W) - 4 - y ^/Vji;;^^/^ (557 mg. 
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23%)^#fc„ 

APCI-MS m/z: 323 (M+H>^. 

m^miOXni bmmii^VX, ±IBT*#e>tbfc4- O - t e r t ->^^7^e^ 
^ f^/l-i/ y /V:^^y :7 3::=^;^) - 4 y ^/Va^J^X/^CSSTmg, 1. 73 

mmol) ^:^mMm.m^X'C^^:t± ^ K(481 mg. 5. 28 mmol) fcSli&^^S 

:ii:{e:j;(9. 4- (3-ter t -^^^/l^v^p^^/i'v'y /V:^=¥y:7ai:=^/V) -4- 

(540 mg, 1. 37 mmol) (0. 662 mL, 8. 19 mmol) j3 J;t;^:^{b h y ;^ ^/l^T-fe 

00 mL, 8. 12 mmol) h^J^-'^'^^ CI ^ J: 9 . -fb-a*^ y (309 mg, 4G?4) ^# 

APCI-MS m/z: 564 (M+H)*. 

2 5 -e# f> tlfc jb-a-tl y (246 mg, 0. 436 amol) ^Ir T H F (10 mL) 
Tk^^Tx TK^-fbi^^r y y^^A^T)V 5 - (1. 01 mol a . h ^'^^ 1. 38 mL, 

1.39 mmol) ^ipx.', nw&x 2^^wf^\.%, ^h\z.m^m^im\^-^^y'f-f-)v 

r/P5::^!j?A(1.01 mol/L 0.86mL, 0. 87 mmol) ^JPXL. 1 

ufc^. i&?piiis^-^ h y ^ h^ii^mk^^ti-mi^Tmct v y !>a^;!jd^, ^mx* 45. 
^^mn\.tz.o tm^mw.. w&wm\.fzM. nmni^mMm.^^-^}^^ 

z (145 mg, 629i) ^Wco 

'HNMR (300 MHz, CDCI3) 8 (ppm) : 0.17 (s, 6H), 0.96 (s, 9H), 1.29 (s, 9H), 1.33 
(s, 9H), 1.57 (m, IH),. 2.05 (m, IH). 2.29 (m, IH), 3.13 (m, IH), 3.70-3.80 
(m, 2H), 6.70 (m, IH), 6,80 (dd, J = 2.0, 2. 2 Hz, IH), 6.93 (m, IH). 7.17 (dd, 
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J = 8.1. 8.1 Hz, IH), 7.89 (s, IH). 
mmi2 7 ({k-a-tla a) 

2 6 X^m^fltcit-^m t (72 mg, 0. 13 mmol) ^i^jS' n n ^ ^ y (1 mL) \zM 
^U. ri^Di AMfi;i;^^!i7A(156 mg, 0.415 mmol)5|r;!)P^. ^?i.-e 24 

:^=9/l)-eM®li-:5^^JcJ: «9> fb-a^tla a (43 mg, 60%)^#fc„ 
APCI-MS m/z: 534 (M+H)^ 

4<DX@2(D4'P^f$:i: bT#f5tb5 3-(t e r t h^v';«7/^sj?:=^ 
/WT^ y) T'nfc';^^^!/ >'=^:r'fe$;^?/W^>^>'(4.07 g, 12.6 mmol) ^T-fe h 
1^(20 mL)(C^^L> t°y v^^-CS. 4 mL, 63. 1 mmol)*3<fU«#7K@^^(6. 0 mL, 63. 1 

mmol) MUX* 24 mmmw \^ito mm^mAmmmi- k y atk^^ 

95%)>Sr#fCo 

APCI-MS m/z: 365 (M+H)*. 
#^f!l2 9 ab-^tlc c) 

8 8 t l^^tc: LT. 2 8 t?#^>tl.fe>fb-a^t> b b (103 mg, 0. 283 

mmol) ,4-^X2 ^zf^ ])/V^n^^ Y (0. 082 mL, 0. 707 mmol) , fc' y V (0. 072 mL, 
0. 848 mmol):i3 j;tJ^g^^-^ h y A (232 mg, 2. 83 mmol) J; 9 , it'^m c c (103 mg, 
84%)^#fc„ 

APCI-MS m/z: 433 (M+H)*. 
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1 irl^^iCUTs ^^m2 8X-'^hihtcit'^!^h b (400 mg, LlOmmol). 
tr V i^y (0. 222 mL. 2. 75 mmol) ^ 5 -:/P P ny^ V (0. 367 mL, 2. 75 
mmol) *5 J;O^B^^•:^ f y (225 mg, 2. 75 nnnol) i D s 'fb-a-tl d d (490 mg, 100%) 

NMR (270 MHz, CDCI3) 5 (ppm) : 1.44 (s, 9H), 1.85-1.98 (m, 4H), 2.30 (s, 3H), 
2.44-2.55 (m, 3H). 3.17-3. 29 (m, 2H), 3.68 (m, IH), 3.86 (m, 2H), 4.64 (br 
s, IH), 7.21-7. 33 (m, 5H). 

mMm7 7 (Dxm. 5 1 m^\^ b-c^ ##^^1 1 2 x-nhti^it-^^^ k (3. 13 g, 6. 57 

mfflol):fe<J:-U? 4 mol/L ^{b7K^-@^^^^>'^«(30 mL) j; >9 > {k^tlnKDi^Mig 

(2.80 g. ^Am^ntco 

NMR (270 MHz, DMSO-dg) 5 (ppm) : 1, 17 (s, 9H), 1. 32 (s^ 9H), 4 06 (d, J = 13. 7 
Hz, IH), 4.21 (d, J =13. 7 Hz, IH), 7.20-7.44 (m, 5H), 8. 30 . (br s, 3H) , 11.17 
(s, IH). 

3 1 Xnbtlfcit^mm(DmM&i2. so g, 6. 78 mmol) ^ n n ;^ ^5? 
(50 Id.) },Z.mM Vs 7K^^T^ h V ^^/^T 5 y (3. 80 mL, 27. 3 mmol) *3 3 
T3 D 7'n/-?i^;^/V5j^r:i/V'ii^ n 7<r K (l. 24 mL, 10. 2 mmol) ^M:^. mU&V 20-^ 

)v<omi^^m:^ h y v- 3 v-rs r i t j; «5 , \\L-^m f f (3. 01 g, 86%) ^ 

ESI-MS m/z: 515, 517 (M-H)". 
##^!l3 3 (jb^i^gg) 
^#«8J1 2(DXm2 0tf^^^UT#^>tl'5 2-(t e r X-rf Y^l^lJ )Vif^:^ 
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/l^T ^ y ) T-fe h 7 :n 7 V=^^ 5 ;&/W'?y'y (2. 91 g, 9. 44 mmol) K^:^Wk 

J; «9 > {b-a-tJ g g (2. 06 g, 56%) ^#fc„ 
APCI-MS m/z: 393 (M-HO*. 

##^J3 4 (^b-^^hh) - • 

3 3 T'^^jtLfcfb-a-i^ g g (2. 01 g. 5. 12 mmol) SrT-fe b f y ^1^(20 mL) 
. \Z.^%\., t K^e;^^^ • 1 7KfP«^(8. 0 mL, 0. 16 mol) -k^X^ ^fiT 6 

MTKSS^-t-hy "^Aif^jlib. ^ffi^j^UfCo a^^Srl2 3iMa?'j:9-^j5^t3-^by7 

:7 ^ - (lJj# : Hi-Flash™ column. ^:arf-y/it^^^/V'=2/'3) T*i»iJi-§ 

'fb-^tJhh(1.42 g. 79%)^#;fco 
APCI-MS m/z: 351 (liB-H)*. • 
###J3 5 ab^^Ji i) 

8 8 t I^miJ: UT, 3 4 1?# hflfcit^m h h (1. 01 g, 2. 88 mmol) 

:SrH'yi;^y(0.585mL, 7. 23 mmol)*5 j;tJ?4 -T^n^^^^y >Ui5' P y^f K(0.840mL, 
7.24rmol) tJ^Jt-^^tc^. Ik^^-^. DMS O (20 mL) tfJ, g^^-^- h y f> A (608 mg, 
7.41 mol)V>ljQjS1-6riJj:a;t). {b-a-'^i i (0.99 g, 82%)^#fc^ 
APCI-MS m/z: 419 (M+H)*. 

^nm^Q iit^mi j) 

^JSfil7 7(OI@5^P^lJ:LT. ##^?!I3 S -e^^jtLfc^fb-a-i^i i (3. 81 g, 
9. 10. mmol) ^ 4 mol/L 4l:'fb7Km-@^^:^^/l-^^^ (30 mL) IC^^ ^^^l? 30 ^^-f^l 

^ i: 0 W^-^m j j (2. 64 g, 91%) >^#fc. - 
APCI-MS m/z: 319 (M+H)*. 

^nmsG ('fb-a-j^kk) 

^»!)8 1 tl^:mi-bX. ##0i)3 4T'#btt^{b^^hh(1.57g, 4.48mmol). 
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H'V (1. 20 mL, 13, 4 mmol) ^ 5--:fn V y jV^ n yy( Y (1. 50 mL. 1 1. 2v 
mmol) *5 J: X^il^-^ h y ^7 A (3, 7 g, 44. 8 mmol) i D -fb^^J k k (1. 85 g, . 959S) • 
fc. ..... ■ _ ...... 

APCI-MS m/z: 433 (M+H)*. 
##^!J3 7 (-fb-a-t^mm) 

^Jif!l7 7<DXm5 ^P^lCLT. ##^!|3 6 T*#btb5!t{b-a'^k k (1. 85 g,.- 
4.28 mmol)*5j:U« 4 mol/L mb7K^-@^m:^^/^^?^(20 mL) J; 9 . it-^mirim. 
(1.42 g, 909i)iS:#fCo 
APCI-MS m/z: 333 (liHH)* . , 
##M3 9 {ih-^mnn) ' 
XUl , - 

(0. 299 g, 1. 28 mmol) 43 J; t^^;^^ 5 ;^7/^/•^v? K:^^it(0. 490 g, 3. 84 mmol) j; 0 . 

: ##^J 1 (DJLm. 2 ^. I^^IC UT. ±|B-e#e>tV;t 5 - (p^ > ^ri^;<7/W3}?^/H 

:7 a: y i^=^;^fe $ :^(0. 233 g, 0. 994 mmol) . t" V i^y (0. 387 mL, 

4. 78 moD^XU^it MJ p< ^/l^T-fe^/l^(0. 444 mL, 3. 98 mmol) J; t) , ih^mn 
n (0.200 g, 42%)^#fc„ 
##^J4 0 ({b-a^J^oo) 

##M2 0i: |^Ple:LX. 3 9T*#^ttfc<b^tHi n (0.200 g, 0.420 

mmol), 5 mol/L 7Km'^b■:^ b iJ^i^Tfc^^gdO mL)*5,};UJp{ tJ^y -/l^(20 mL) J: tJ-fb 



-a-tJ o o (0. 185 g, 9854) ^#fc„ 



##0114 1 ({b-a-tJpp) 

##^J2 1 il^^^CUT, 0^m4OX-mhtl^it^m o o (0.200 g, 0.447 
mmol). N, N' -;«7;P/J^^:^/l'v?^ 5 ^1^(79. 8 g, 492. mmol)*5 j:t;?N, O- 
^/Vt ^iX/WT 5 ym^Mie. 2 g, 64. 0 mmol) J; . -fb-g-tlp p (0. 198 g. 
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mnm 22 1 mmK vxs 4 1 -^^^titcit^i^ p p (0. i98 g. 0. 404 

mmol) id j; U^TK^-fbv^^ y •f^)VT}V 5: 1^ (0. 95 mol/L ^^f" 0. 51 mL. 

0. 485 mmol) J; t) x -fb-^*^ q q (0. 154 g, 88%) ilr#fco 
##fy4 3 (^b^tJr r) 

7 T^^^nfc-fb^tJ f (0. 541 g, 1. 33 nanol) ^^J^ xxxx:^ (7. 0 mL) 
l^:^^ bx b y ^^/PT ^ (0. 464 mL, 3. 33 mmol) <}; p - h /W^i^ =. 
^V^nv^ K(259 mg, 1. 36 mmol) ^Mx.. MMX* IS^r^^^Ufcc SJli^l^t^Il . 0 
mol/L ^^m:^3J;^J?7KiS^^Px..• ^5^acI7J^;Vi^T•tttULf^:, .^^^^7K-egfc^Lfc#; 

■^^^/7:7^-(i5^P^7j^/Vi^)-e5»|g■r§^i^-<t:9x -fb-^^r r (0.515 g, 69%) 

APCI-MS m/z: 560 (M+H) ^ 
##^314 4 (ib-a-t/s s) 

4 3 i LTx 1 0 -e#^tbS'fb-a*#J i (0. 405 g, 0. 965 mmol) , 

h ya:5^/VT^:/ (0.336 mL, 2.41 mmol) *5 J; tJ« p - ny^ 
K(202 mg, 1. 06 mmol) J; D . -fb-g^ s s (0. 277 g, 50%) <Sr#fc„ 

^^JM i ^^J «b-a-tJ 7) 

2 8 6.8 ^m^-C^m^MW^Q 0 g^^-a-U nttfct Kn=^r->':/n tVV^/l^o 

g'^ilJ;tT^-a'U ^8mm<D:|^>Srt5o:rc#r^^ (^^Jc^hmRT- 1 5^) T*#T^ 
^^ToT. ^^J (l^$>fc!9?g«:9'2 0mg5r-^^-rs) Sr#5o 
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ib^7 2 0 mg 

14 3. 4m g 
30 mg 

t Kn.dE^e/T'pkVl^/Vo— ;^ 6 mg , 

^"rTV . 0. 6mg . ; 

2 0 0 m g 
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^1 

m M o m m' 



l: (I) 



R3 

o-< ... 

(I) 



(11) 

(i) A;55- (CH2) n;5Si^fc:tt2Tfc^^t 
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;■■■■# • ■■ 

i§.mr/U^;i^, -COR« i^^. R««g#HSJ^T/i'=3f/v ({au. hVy^^:tx2 
Smi>b<{*^*$§|Omm^^^fcJ*-NR^R*° (^^ix R»*5iTO^o«. m 

-OR" (^^. R*Misi^i£^T/u^/K m.^'h\^<\t.^m.^(ommT/v:^/ 

-SR^2 (^^f. R^n«IBR"i:l^a-Cfc6). *fcr* 

CH=NR^" (^«fs R'^lit Kn^i/^fcfiEi^^>,U<«^mm(^^SaT/l-=' 

(i i) A^5- (CHg) „--efe!9. nd5 3~6 0Sic-^fe5i:t. 
Bfi-NR^'R^" {^ffi^ R^^:i9<J;t;«R^n4ll-*/cJ:i^;^£oT,.7^^ M 

< tt#s^<7)T u -/K m.^hv<iii$¥mm<ommmm. -cor'^^ l^^. r' 
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-oR2^ (^q^^ R^^\-mmR^^tmmx*h^). 

-SR^^ (^'t'. R^'«HUlBR^^i:l^^-t?fc5). ^fcfi 

-cH=NR^* {^^^ R'^'^ymuR'-^hmm^h^) ^^u 

(i i i) Ai)^^ (II) T*fc5i:#. 

2 . R'f}^7\^mm^^-^tL\-xmcr;ve^^v-x^h^mii^(om!m^ i mm.(0'f-ri^r 

3. RH^-coR^ (^if>^ R^ttHtriBiri^^-efca) -efe;5ft^(DOTmi* 

4. R^;&s{S0T;V'^/^-CfcSf»^(^|BK^3:®|B«(Df'Te;?T)/y ^'^^^^ 
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5. Rf^s t e r t -:ff-/i^x*:ih^n^<ommw?^^^^'Ti^Tyv i^m 

10. A;as- (CHg) „- (^13, nfiMIBirl^il-efe?)) Tfe^SW^O^ 

11. nt^i ^fcjt 2 -efe5f»^<7)^fflm 1 qymWtO'^Ti^ry^v >mmi^t. 

1 3. R«dS7Km^-efe§!t^(D^aBi 2]siB^o^Ti;^T>^y >^mi^t. 

14. R^;DS-cOR» (^"f', R«ttMI5^l^^-Cfe5) "rffeS^^t^^S^ 1 

2 ^ ft 1 3 m«<D^T i;^T y V >mmi^^ fc (Dmm^m ^ih^m. 
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19. R^''7i^ykmm'f-x*h?>m^(D^mmi 8Jmm(D^ri:^Ty^v:^mmi^ 
2 1. R^H^-coK^'' -R^^mmhnmxh^) xh^mi^<D^m 

2 2. R ^ «^smmi> b <• f4^@ii|(D^m^S-Cfe5it^(^$gfflB 2 1 ]®|B«<0 

2 3. R^^>5s-NRi^Ri« (^^x R'^*5a;r;?R'«j«nmstflB^i^^T*fe 

5) T?feSlt^(D^ffl02 1 :®fB*fe(O^Tv?T)^y ^-fl^f^^^y^cfttO^S^fitlle: 
2 4. R^^ias-SO^R^^ (^"fi, R''r4BuE^ll^T-$)5) *e$>5lt^(^^ffl 

^1 8*fctti 9:«is«o^Tv;?Tv'y ^^^^^$^fc^i■toms^6^^c^^$^^ 

2 5. Ai^^ii I) T*fe5^^c»^fflml~9^<ov^-fi^;^|^^^:iB^(D^Ti?T 

)/y i^mmi^i^fM^omm^m^mm^ti^mo 

02 5*;rc«:2 6:®i2tt<?:>^T>^T>^y ^^^^^$:*f^:W:^(DmS^6«J^^:W^$n 



133 



wo 2004/111024 PCT/JPi094/008375 

T-TT-^ (Eg 5) mmm. 

Eg 5|51f:;^fe„ ■ • 

3 3. =3r^ i^^- E g 5 ia^^JOi^5t«^fc 1 ~ 2 7 :® (^V ^T 
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